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In many ways 


a farm indispensable... 
that’s why sales-minded dealers formulate with... 


@ in fertilizers as a soil enricher 
© in feeds as a dietary supplement 
© in fungicides because it’s compatible 


For information on formulating Triangle Brand 
Copper Sulfate into your farm products, write 


Phelps Dodge Refining Corporation 


300 PARK AVENUE, NEW YORK 22, N.Y 
AGRICULTURAL CHEMICALS 
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ROHM & HAAS COMPANY 


PHILADELPHIA 5, PA. 


WASHINGTON sQu ARE 


Dear Sir: 
portance 


The following statement by Rohm & Haas scientists is of im 


to you: 
“The repetitive application of oil based sprays containing 
e with current recommendations 


Lethane 384 in accordance 

does not result in Lethane residues in either meat or milk 

when analyzed using 4 procedure sensitive to 0.01 ppm.” 

These conclusions were reached only after careful and extensive studies 
with Lethane 384 dairy cattle sprays- These tests verified that residues 
of Lethane 384 do not appear in the milk or tissues of animals when spray 
formulations are used as directed to control flies. The studies were made 
by Rohm & Haas to bring the 30-year safe record of Lethane 384 up-to- 
date using modern, precise analytical procedures. 


On the basis of these tests, Lethane 384 has now met the requirements 


of the Miller Bill for use in oil based dairy and livestock sprays: Your 
ys containing Lethane 384 for effective fly control 


mers can use spra 
hat Lethane 384 will not impair the quality of the milk. 


ures and results of the tests has been publish- 
f “Soap and Chemical Specialties”. Reprints 
ained by mailing the coupon below. 


custo 
with full assurance t 


Anarticle detailing the proced 


ed in the August, 1960 issue 0 
and further information may be obt 


Cordially. 

La 1 ROHM & HAAS COMPANY 
ae ~~ Ay gee Agricultural & Sanitary 
Pie Chemicals Department 
See eee ietans 208". OP “Analysis of Milk From C | Pp 
sprays formulated with Pky yy labels for dairy cattle | 
NAME 7 CarLos KAMPMEIER 
COMPANY 
ADDRESS | 
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Controlled tests 
confirm the 30-year 
Safe record of 
LETHANE 384 
in dairy cattle sprays 


aN OPEN LE 


JANUARY, 1961 


-:, a — :. = ee gee + ie ont ee ea, ee a oh: SS if eet 
id tl 7 a § — Ps , he 7 i 5, Sf ran Ks i Bec ae es pet. es! ste: 
: ‘ i alse 5 aid, a an Noy ae = eg eos : ae Gc ha 7 ae a) paca a Ll a 
a oe a a 2 oO ‘ 4 : . ren a Laie ; BR ee ee 2 ane ies Ma au ae ie ee \ 25 ae f 
¢ Pee oe . fem e Lae (aa aes ign — 9 See ne 2 E cox } ht eee 2 of : via 
. ; Be aa, a ae ae ae, oe ae, Oe ee o “Sa. ae om. a, Ae eS ON ee aes a NEL ee ee, ee  ~ fae : 
i — * foe } = ‘ . a 
. ae) ; 
te bee 
wee 
Santen ; 
uy tm 
ne. 
Ra 4 
roe . 
: 5 ; 
F \ 
| ; ¥ 
ie 
Pays’ 
bveancy \ 
Merc : 
al . 
os " 
ee 
A i 
at ; 
B . 
Lae 
art 
ae 
a 
oe 
ae) S 
, aye 
wf) J 
. = ’ 
ah xe 
ay 
i Age 
Be cit 
aid NSS 
: | Saab 
: cae Eee : 
ene A ye: ae Res 2 ; 
Roeder ge ak z 
peoes , Soe ee 
va ae a x 
é * 3 ee peg * jae ee oat ek — ae ee 
ae : ; amen 0 a ae ee ree co: . 
iter chee “ ae, ey “cas i Ree ae P Baer a 
oe ae an ae Oe Aas. — 
- wee : cad} ' aoe Res” —- r isce 4 a + 
we ; = 4 bs ig ee is een es "4 ; ; 
. : re = Fi 4 ~ we S 4 — aes ie AN ane Pix: a : 
2 as Bac” a ; oa ae Sie ety 
iy Ve ae 4 a SOO fe aN, i. 
ra 3 ae < oe a 7 7 —— MRE EASY oo lo : ao ie! oa ara peer 
Be é E AB “ = yy fz et Se ‘ pag, . wi i: 4 0 aye oY a See a i) ape 
FH ae NJ La kh | i ee ; Wrsrar i ae ty os Bee Tas 
5 ‘ my i a be ej @AiAG os f +E) ; " i Ses 
A Tee Geen 40 ino =) te * pet aga : eo v yr: e oa ~~ ee 
a oem : ieee tT FURT i a Cees: 3 
a ae eae ae ae 7 os bee! 7 ay on «spe 8 i J mg 7 
< ie ‘4 age a +. Se - Pe, eee 
f é Cae Oe Re a ha Se ee te ee 
a a eee | Sane ae » Seite ere 34 ’ 7 
c : b . : ; fee we: Bo Mes a ae a a eo # Pie : 
k ¥e See Vie Salen Pr rare Mees) a ’ oA ; ie i 
a 3) ia” eh mee we e vag a. 1 ae ; Bot oe ’ 
. R Be Bees ‘a ee : a i , a ; 
: a 7 ; 
ms ! . . y 
= ae Ei: § - . 7 a. ; “Ab. a Paves See /, ‘ ee: LS oe] a a oe Cra, one ae , 
rs 3 ae. eee hs. ad ag m:n | ag Sane a GENS orice as Oe 
Aue 2S ‘RR SS a ae coe i ec ina an Le = OES 


for satety and afffectiveness... Botanical Pesticides 


for BOTANICALS... PENICK! 


Pesticides for farm, home and industrial use based on Penick’'s botani- 
cals are profitable products for you. 


They're extremely effective ... yet low toxicity makes them the ideal 
choice where safety for humans, pets and livestock is a factor. 


When you rely on Penick for botanicals, you deal with the world’s 
largest, most experienced supplier. You're sure of constant supply, 
prompt deliveries from ample stocks and top-quality botanicals, ex- 
tracts and derivatives prepared with the most knowing care. 


Our laboratory can recommend profitable applications and suggest 
starting formulations. Write Penick today. 


Powdered Cube _— Brittle Extract of Cube _Liquid Extract of Cube 
Powdered Pyrethrum Flowers Pyrethrum Extracts § Synergized Pyrethrum Extracts 
Calcined Sabadilla Powdered Ryania Ryanicide 50 W-P. 


Farm Chemical & Insecticide Division 


5S. 8. PENICK & COMPANY + 100 CHURCH ST.. NEW YORK & - 735 W. DIVISION ST., CHICAGO 10 
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sleek... 


trim... 


and perfectly coordinated! 
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RPK hy A 
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Like the building itself, our equipment is new 
and the very latest in mechanical efficiency. 


This fully integrated plant has every facility 
for turning out every kind of multiwall bag 

... open mouth or valve, sewn or pasted, 
stepped-end, and our own patented Kraft-lok® 
valve; also bags with special inserts, sleeves, 
protective linings or outers, and vapor barriers. 


The best in multiwall bags—are Kraft Bags! 


... and the best in open mouth bag filling 
machines is The Kraftpacker, for which we are 
exclusive sales agents. 


KRAFT BAG CORPORATION 


Gilman Paper Company Subsidiary 
630 Fifth Avenue, New York 20, N. Y. 


Daily News Building, Chicago 6, Ill. 


JANUARY, 1961 


G. § 
aT. 


Wy 


- 


§ 
. < 


2 oes 


( We would like to know more about Kraft Bag Multiwalls. 


(0 We would like to know more about The Kraftpacker. 


COMPANY NAME 


ADDRESS. 


CITY _ZONE____STATE 


PRINCIPAL 
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Trade listing 


National Agricultural Chemicals 
Association. Association Building. 
1145 19th St. N.W., Washington. 
D. C. Lea Hitchner, exec. sec. 


National Plant Food Institute, 1700 
K St.. N.W., Washington, D. C. 
Paul Truitt, president. 


American Potash Institute, 1102 16th 
St. N.W., Washington 6, D. C. 
H. B. Mann, president. 


American Society of Agronomy. 
2702 Monroe St, Madison, Wisc. 
L. G. Monthey, exec. sec. 


American Phytopathological Soci- 
ety. S. E. A. McCallan. secretary. 
Boyce Thompson Institute, Yonk- | 
ers, ae Ve | 


American Chemical Society, 1155 
16th St., N. W., Washington, D. C. 


Association of Official Agricultural 
Chemists, P. O. Box 540, Ben- 
jamin Franklin Station. Washing- 
ton, D. C. William Horwitz, sec- 
retary-treasurer. 


Agricultural Ammonia Institute, | 
Hotel Claridge, Room 305, Mem- | 
phis, Tenn. Jack Criswell. execu- 


tive vice-president. ® Sound Sales Programs . . . A close look is taken at some of the 
Snatian: Geis oh tetas | selling problems of the agricultural chemicals industry and possible 
Enginers, F. B. Lanham, secre- | solutions are suggested. Outlined is a successful program that was 
tary, 505 Pleasant St, St. Joseph. accomplished through teamwork on the part of the manufacturer, 
Mo. the distributor, and the dealer. Page 28. 
Carolinas-Virginia Pesticide Formu- 


lators Association, 516 S. Salis- ee 
bury St, Raleigh, N. C. Hugh ® Potassium Nitrate . . . For certain crops and systems of fertilization, 


Horn. secretary-treasurer. potassium nitrate would be useful as a supplement to or a _replace- 
California Fertilizer Association. ment for muriate and sulfate of potash. The extent of its usage, 

Sidney Bierly. executive secre- — however, is influenced by its availability to the manufacturer or 

tary. Room 213, Ochsner Building. P: 2) 7 

719 “K" Street. Sacramento, Calif. | grower. rage Jv. 


| 
Chemical Specialties Manufactur- 
Ne. Association. 50 East 4ist St. — * 1960 Pesticide Sales . . . Sales of pesticides in 1960 averaged three 
cae Dr. H. W. Hamil- | per cent over 1959 figures, according to the National Agricultural 

Chemicals Association. Sales trend of recent years is seen as indica- 


Entomological Society of America. tion that the industry's growth pattern may be leveling off into a 
4603 Calvert Rd. College Park. | ons ae — 
S08, &, Ik Meheen, aocrters. teady climb. Page 33. 


National Fertilizer Solutions Associ- a , , . 
‘ion 2217 ‘Sibene Tower, Chi. ® C-VPFA Annual Meeting . . . The annual meeting of the Carolinas 


cago, Ill. M. F. Collie, secretary. Virginia Pesticide Formulators Association considers the topic of 
residues and improper pesticide use. Formulators are urged to assume 


National Cotton Council, P. O. Box lig ; : ra 
9905, Memphis, Tenn. responsibility for use and misuse of pesticides. Page 34. 


Soil Science Society of America, 


gh ~ ay _eey _— ¥ Public Health Symposium . . . Pane! considering Public Health As- 


pects of Agricultural Chemicals agrees that the present hazard in 
“taiaaeebe K. St.. N.W. using pesticides lies primarily in accidental poisoning by those using 
Dr. Russell Coleman, president. the chemicals. Page 39. 


“ee Society of America, W. C. 

aw, secretary, Field Crops Re- ® Annual ESA Meeti . . . Because many variables enter into a 

search Branch. Beltsville, Md. : ng : ee ; : , ne 
judgment as to whether a particular substance is or is not carcino- 


Western ~_ ~~ Chemicals As- genic, it is recommended that a panel be formed to offer expert 
sociation. Charles Barnard, ex- ay in nid » F : neat —aeneweree =. 
esutive soeretery, 2608 Henwood scientific advice to assist the FDA in decisions concerning pesticide 

Ave., San Jose, Calif. 


residues. New insect control methods also are discussed. Page 41. 
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represents the extra care 


This familiar symbol 


that goes into... 


MINUTE MAN 
PHOSPHATES 


Phosphate Rock—Ground and Unground 
Triple Superphospnate 


Extra care at Swift’s Phosphate Center means extra care in every 


stage of filling your needs . . . extra care in prospecting and min- 
ing . . . extra care in processing and quality control . . . extra 


care in scheduling and shipping . . . even extra care in record 


keeping. 


It is the kind of extra care you get only from people who know 
they serve themselves best by serving you best, just as the Min- 
ute Man, who symbolizes Swift’s phosphatic products, served 


himself by serving others. 


You'll enjoy doing business with Swift’s Phosphate Center 
. .. with dedicated people who want to serve you with extra care. 
Have a Swift Phosphate Center Representative outline the ad- 


vantages Swift’s service offers you in phosphates—triple, phos- 


phate rock or ground phosphate rock. 


THE SERVICE CENTER FOR ALL YOUR PHOSPHATE NEEDS 


SWIFT & COMPANY 
Phosphate Center « Bartow, Florida 


Ze Sowe Gour Sudustay Bette: WITH MINUTE MAN PHOSPHATE ROCK, GROUND 


PHOSPHATE ROCK AND TRIPLE SUPERPHOSPHATE 


JANUARY, 1961 
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One bag broke .. . the other has two-way stretch 


The one with stretch is made of H&W’s new, 
high-strength Expanda Kraft. 

A large tractor-trailer ran over both bags of 
equal weight and plies. The regular kraft bag 
burst under pressure—see the tell-tale flour on 
the inside tire tread. But look at Expanda Kraft 

not a sign of breakage! 

Expanda Kraft is stronger, because it’s made 


by a special roll-crepe process. It’s resilient, has 
two-way stretch, and soaks up shock. And 
Expanda Kraft is available in white, semi- 
bleached and natural. 

Expanda Kraft comes in 40, 50, 60, 70, 80 
and 100-pound basis weights. For samples and 
information, write Hollingsworth & Whitney, 


Division of Scott Paper Company, Chester, Pa. 


Safeguard your product in EXPANDA KRAFT 


HOLLINGSWORTH & WHITNEY oivision or 
 Y ) SCOTT PAPER COMPANY 
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Dry dust insecticides 
cost less to produce- 
cover more uniformly 


when formulated with 


7 


Meceeconet! eee 


diatomite fillers 


Johns-Manville CELITE 


INDUSTRY'S MOST VERSATILE MINERAL FILLER 


Was applying dry dust insecticides, 
it’s the volume that counts. Yet when 
you buy inerts, you pay by the pound. 
That’s why Celite saves you money be- 
cause it gives you as much as 10 times 
more volume than equal weights of 
other mineral fillers. 


Another important Celite benefit is the 
neutralizing of dense let-down agents. 
These usually pack down and form pock- 
ets of inactive ingredients. But when a 
small percentage of Celite is present its 
high bulking action keeps the final dust 
fluffed up, assuring uniform poison disper- 
sion on any foliage. 


Ask your Celite engineer to demon- 
strate these advantages in your plant. 
Call him at your nearest J-M sales office 
or write Johns-Manville, Box 14, N.Y. 16, 
N.Y. In Canada, Port Credit, Ontario. 


*Celite is Johns-Manville’s registered trade 
mark for its diatomaceous silica products 
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* The Fluid Energy “Jet-( 
. in fluid energy fine grindim 


GREEENG AND DEHYDRATION 
FWP ARTICLES 
SA INTENANCE 


GRINDING 
cH 


L NOZZLES 


<— AIR (OR STEAM) 


ae ° 


esigned and built by the pioneers 
ar more than produce fine particles. It 
controls fineness and product quality with a narrow distribution range 
and simultaneously with grinding can dehydrate, coat particles, blend and 
achieve chemical changes. 
Jet-O-Mizer Mills are being used all over the world, processing many 
types of moterials in the following industries: 
* Abrasive * Food 
* Insecticide * Mineral * Plastic * Metal 
* Ceramic * Pharmaceutical * Carbon * Chemical 
"“Jet-O-Mizing” produces FINE PARTICLES 4 micron average and above 
PLUS . .. Narrow Particle Distribution * Dry, or Controlled Moisture 
Content * Continuous Operation * Uniformity of End Product * Other 
Operations with Grinding * No Attritional Heat—No Moving Parts ° 
Low Operating Costs * Low Maintenance 
Send for complete information on Fluid Energy's “Jet-O-Mizer™ Mills, “Jet-O-Clone” 
Dust Collectors, and TESTING AND CUSTOM GRINDING services 

FLUID ENERGY PROCESSING & EQUIPMENT COMPANY 
Richmond & Norris Streets, Philadelphia 25, Pa. + Phone: Regent 9-7728 

(Formerly known as the Wheeler-Stephanoff Mill) 


* Pigment * Wax 


LITERATURE AVAILABLE 


The bulletins listed below are avail- 
able from the organizations by which 
they are prepared. 


Peanuts . Suggestions for Insect Con- 
trol in Farmers Stock Peanuts, by 
USDA Agricultural Marketing Service 
12 pages, Bulletin AMS-337, September, 
1959. Discussion of the insect problem, 
principles of insect control, general con 
siderations, formulations for suggested 
control procedures. USDA, ARS, Wash 
ington, D. C 
AC 

Insect Detection Keeping an Ey 
Out for Insects, by USDA, Office of 
information. 4 pages. Bulletin No. 120, 
September, 1959. USDA, Office of In 
formation, Wash., D. ¢ 


AC 


Pesticide Screening 
Tests of Compounds for Toxicity t 
Southern Potato Wireworm, by 
Cuthbert, Jr, and W. J. Reid, 

pages. Bulletin ARS-33-54, July, 
Various compounds tested and 

pared with DDT. Chemical compounds 
and tables listed. USDA, -ARS, Wash., 
a ¢& 


Screening 


AC 


Repellents Laboratory Evaluation 
of Promising Compounds as Repellents 
to Flour Beetles Tribolium Spp., by 
UL. S. Dept. of Agriculture— Marketing 
Research Division, Marketing Research 
Report No. 324, April, 1959. 46 pages 
Discussion of the procedure and results 
for various compounds. Appendix show 
ing list of chemicals and their own 
repellency. Price 25¢. Supt. of Docu 
ments, Wash. D. C 
AC 

Weeds in Spinach Studies of 
Chemical Weed Control in Spinach, by 
W. R. Kays and Charles Galeotti, Pro- 
cessed Series P-330, September, 1959 
7 pages. Discussion of spring planting 
of spinach and its treatment by six 
chemical compounds; the results, plus 
compounds used, are available, along 
with rating of the treatment in table 
form. Oklahoma State Univ., Agricul- 


|tural Exp. Station, Stillwater, Okla 


AC 
Public Relations Public Relations 
»r Peasantry, by E. Lipscomb, January, 
1960. 52 pages. The problems of present 
public relations, pitfalls and fallacies in 
seeking solutions, a positive program in 
three essential parts, abbreviated blue- 
print for local promotion, and samples 
of facts the public should know are all 
discussed, National Cotton Councils of 
\merica, Memphis, Tenn. 

AC 
Systemics for Peanuts 
Insecticides for Thrips Control on Pea 
nuts, by WG, Eden and C. A. Brogden 
3 pages. Progress Report Series No. 77, 
January, 1960. Suggestions for the con- 
trol of thrips. Auburn Univ., Agricul- 
tural Exp. Sta.. Auburn, Ala 


Systemic 
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HIGRADE 


62/63% K20 


For you-- 8 types of specially sized POT 


na 
To help you make 


HIGRADE 
GRANULAR 
62/63% K20 
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the best fertilizers... 


Now Available! 
FERTILIZER BORATE-65 


.-. A NEW SOURCE OF BORON 
TO SAVE YOU MONEY! 


Here’s boron at lowest cost per 
unit! This highly concentrated 
source of B,0, has a 178% 
borax equivalent. It can save 
dollars for you on costs of han- 
dling... storage ... and trans- 
portation. It can also improve 
the physical condition of your 
mixed fertilizers. 


Order Fertilizer Borate-65 now! 


JANUARY, 1961 


Here is potash you can depend upon—for highest quality—for maximum free- 
dom from caking in storage and handling. Take your choice of three types; 
all readily available for immediate shipment. You'll find each to be ideally 
sized to meet your current manufacturing requirements. 

For more than a quarter of a century, our potash products have kept pace 
with all the exacting specifications of the fertilizer industry. That’s why you 
can confidently count on getting exactly the kind of potash you want...when 
you want it... from U. S. Borax & Chemical Corp. 

Expert technical assistance is yours for the asking—without any obligation. 
Write today for technical data and shipping information. 


. 
mtn ee eh Ee 


50 Rockefeller Plaza, New York 20, N Y. 
Sales Offices in 3 
ATLANTA « CHICAGO « LOS ANGELES . . 


ae aaa é “a Bo | 2h lie Ser i ai eee << aed J mm, oto at pat ee ee Fs Fe Sh J 
+ oy i ie Bie? ‘ee : 1 asl i) i ee. Se a ie pore — ay ee ” eg ae A 
bi: oe 2 a SS bis) —_— t oa Yoon 4 is fee eee a a ‘ Pacer ere ,. a. Be soley 
Par, « ey Ae eh, | fo ath 7 oe ee es eee | La ee i oe ins Me Ne tees a eS areer 
Ot he a wt | ee GS er: | Bue! Ge Sh ne) cee ee othe 
oe ae : . : ~ \) eee 
a We : 
; z ‘ ~ 
Pa es 
may: - 
joe ey ; 
Sid gh 
ie a 
ae 
ie: My 
7 ez Danae ree win. Se = : _— ioe te 3, \ eee: -_ 
r - Ba ii Vn Pa a F iy i o ta cia th eae a 
Roa te ogee Pe a a is aes Meee | fae’ Aaa ’ 
ee = Q E ie oe : eg! = ney abe yet Pee 
. Pha eo Poe. S| Renee i V 
mo aa ee. ws A vemere tj ee a NE eae < er a ‘ 
Ar eo a “eel = sage Sa ee ‘ae PERWA cat 
y a 1 are : y > tin + Soe ia aoe 9 ie a i: oer i i ea | 
? vo Soa a 2. ke ae am SS i. -. oe 7 f ‘ i ae V3 
 ~ ie. een 2 ia i ae GRA NULAR ee, ' 3 
7 pt’ ‘ oi ee Deed + es ne ' 
eee id bss ea 2 cag 6O% Kad a ee ee : 
ne a eer gb, ceo he 7 ee | ee 

' a pee) oe ere) ng ‘ % Pate Mi 

; : oe ; See BKG 325 oe ast +i ; A. ; ca ea, E 
’ 2 ag : ae: a | | RHE NS <a a es ae Os 
: " " < 7 ‘ree a : aew 7 a4 ae \" 
; = . rr “4 oy s As mer a : 7 y a \ 
Ly ah da ae Sia. e a 2 ha 
: es a ert ae ae i aan oo anit 
2 a . aes er Geo: i 2 ee i 
a 15 ipa oe) oo one sie 4 = ee : i 
* bat arin } Go eer Tk 5 2 are eee tes i 5) AS 
; ms “gg pM Re Roe Pe 5 Oe Ua ak pets* " 
“ ; oo Mr ee ans Se ¢ ig 
a 5 ie an if > Peale ae on LS 3 a , ‘ 
ee " ‘ a he ee i + f 
j “ es & = Geos . a . ae ee tai: 
eS ae ‘ ee Sa a 2 ee aut 
(iii: ; ia ‘has ee ee aa, ee ae 3 
Ree "we | a pe " ee | 5 a 
if f m . ee | eg 
: el rt As i 46° Se ities”: aR ee Be J 
is i Pee H » ‘ae Peo ae . 4 5 
| mi . ~~ I en ARF a I Be wa ‘ ; 

: a STs « .  - oe “> S Sel ae iy at. ap Ma) ieee 2. 

: Nan CY * : ¢ a a. F ¥ 7 : ae iy S oiaie a ‘ 

‘= Ru ee aed eee he Ban's ‘ a ee a + Ds (eae 3 : A} 7 ae ¥ a : ; 

“s fae Fo — Sie ‘ 5: “we a a fF me 3 oo mM mae x ae ¢ . 
ar eg ee tea ree any fe ate a? J 
oe a? ae os ae é&3 : ae ts ; ae ¢* dada Tl > . 2 ele, as ae 
<7 » om i ; , i <a - r . pels ga ail a ea 4, ““- rc? 8 
ot met Pies : oe a 9 ee. Te, an . Fm Oe : a j ; 
Ta en : ae | le * oe . x ies 4 "ONE 0 

f , he: io) Fee 4 . Se. ,| > ad oY whee i s hee 

= vor, conan Nall a. 2 a esi SS a Boat ‘ Pa 

‘ ok fe = fe " X - es he Si 

+: es 7 : ane = ; 47 week ee Bi 

ee a ie ee, 3 ‘E : illaee ee ~~ Te ? A xu 
=. 1 + " Danii 4 ye 
he Pe er Paes > - = : se - ; 
nae Fe - Se K) gee isi Sea 2 > 
=" ; : Be. : . fade Ags rh 7 i oe be » 
5 soa = _ ee. WME ‘ 
‘ai ee ; E’ 2 eo <n. 3 ’ - ‘ 
es 4" a . ane oe = 5 : 
eo i. ee See ee | er L - <* 
é Fa Gee ae 
' bE 5% od Eo Laie >a 4 ; oe: 4 <—w 
‘ ; 
a “ 
— ¢ 
¥ ~~. % 
; , 
= Pere 
= ‘i 
~ 
uf me 
rn ry 
ihe 
é 
ps ». 
ss 7 Le he 
— a a 
i i ‘ 
@ 
rs : pias 

ed . : 7 t a . 3 DME.) ios 

m4 Be kr vs ae ; ao ae a. mae a De © SERRE 2. OR Oe a aso * Nici Wat ok ee ee ae er » ae “oi pa : 
5 . ee : Sie | 2 Pag tee | TR A ee . i i em a ae hc oper aa te 
ae te : a a os 7 a ie ae g ee a ae os, _# mat N, “ee ee ge pe cer i a on 
_. Ve a no ch oe ma ee re ie be 'T dee aie gel es Fe Be. 
a2), a Am pa te a Re By) tae g . = , ie et ye u— Ma ig, Ph wee ars 


ANOTHER TECHNICAL ADVANCE FROM WEST VIRGINIA 


NEw ImpacTAPE 
DRASTICALLY REDUCES SEWN-END BAG FAILURE 


ss 


Pioneer in the development of Clupak* extensible paper, West 
Virginia now leads the way to a far stronger, tighter, money- 
saving sewn multiwall through “ImpacTape.” 


ImpacTape is a revolutionary new type of sewn tape closure** 
that adds four layers of tape to the sewn end instead of the 
conventional two. This provides 49°; greater toughness than 
standard sewn 70-lb. tape closures plus a new “cushioning” 
against impact shock. 


PROOF from actual field trial 
A leading cement company had an unusually high sewn 
valve breakage rate of 1°%. They packed a trial ship- 
ment of bags, using West Virginia’s new ImpacTape. 
Average breakage rate went down to .3°,—a reduction 
of 70°; Dollar savings from reduced breakage will far 
exceed the small upcharge for the new closure. 


PROOF from new testing technique 
The development of ImpacTape was hastened by West 
Virginia’s successful adoption of the Impact Resistance 
Tester to measure sewn end toughness under conditions 
of sudden shock. It represents the only sewn closure test 
devised thus far which bears a predictable correlation 
to drop tests and actual field performance. 


Studies indicate that 70% of sewn bag breakage ordinarily is 
at the sewn closure, even on Clupak paper bags, because the 
sewn closure is the weakest point in the bag. Often this break- 
age was incorrectly blamed on the paper. Now stronger Impac- 
Tape opens the door to profits from the greater toughness and 
possible basis weight reductions which Clupak paper is deliver- 
ing to thousands of users. This is realistic research achievement 
—aimed straight at reducing your total packaging costs. 


For a brochure giving detailed information, write and tell us 
whether you use sewn open mouth or sewn valve bags. Multi- 
wall Bag Division, West Virginia Pulp and Paper Company, 
230 Park Ave., New York 17, N. Y. 

*Clupak, Inc.'s trademark for extensible paper manufactured 

under its authority and satisfying its specifications, 


**Patent Pending. 


West Virginia 
Pulp and Paper 
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Why stock — 
all of these 
agricultural 

emulsifiers? — 


when 1 pair now emulsifies all toxicants! 
toximuls R and S 


This team means Real Savings for you. Now — for the 
first time — you can emulsify any pesticide (weed kill- 
ers, chlorinated or phosphated insecticides, fungicides, 
etc.) or combination with only two emulsifiers in stock. 
Better yet, you'll do it more effectively. Toximuls 
R and S are the answer to cutting your costs . . . reduc- 
ing inventories (and money tied up in them) enor- 
mously .. . simplifying your formulations. They 
promote better storage stability even with unstable or 
highly reactive systems. 

Use Toximuls R and S. Then use the storage space 
you gain for finished product inventory. Remember, 
Toximuls R and S stand for Real Savings. 


wr nnn 7 


STEPAN CHEMICAL COMPANY AC-1 
Edens & Winnetka, Northfield, Iilinois : 
Gentlemen: 

ei ‘Please send me complete inf tion and ples of Toximul R and S. 


CHEMICAL COMPANY 


Edens & Winnetka, Northfield, Ill., Telephone Hi licrest 6-7500 


JANUARY, 1961 
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Jan. 11-13 — Beltwide Cotton Pro- 
duction-Mechanization Confer- 


INDUSTRY MEETING CALENDAR ence, Poinsett Hotel, Greenville. 


S. C. 


Jan. 12 — Clemson College Fertil- 
izer Meeting, Wade Hampton 


Jan. 4-6—Northeastern Weed Con- Jan. 5-7 — California Aerial Ap- Hotel. Columbia, S. C. 
trol Conference, Hotel New York- plicators Association, Ilth An- Jan.12-13 — Arizona Aerial Appli- 


nual Convention, El Dorado cators Association, 8th Annual 
er, New York. Hotel, Sacramento, Calif. Meeting. The Wigwam, Litchfield 


Park, Ariz. 
: : = Jan. 10-11—Fertilizer Dealers Short 
Jan. 5-6—Wisconsin Pesticide Con Guam enh Veale: tebate Sem, 16:20-S9RCA Bestiwest Con- 
ference With Industry, Memorial Representatives Conference, ference (formerly Northwest Ag- 
Union, University of Wisconsin. Memorial Union, Iowa State Uni- ricultural Chemicals Industry 
Madison. versity, Ames, lowa. Conf.) Benson Hotel, Portland. 
Ore. 


Jan. 18-20 — Southern Weed Con- 
ference, Hotel Soreno, St. Peters- 
burg. Fla. 


Jan. 19-21—Mississippi Aerial Ap- 
plicators Association, annual con- 
vention. Buena Vista Hotel. 
Biloxi. Miss. 

Jan. 19-20—l4th annual Southern 


Farm Forum. Roosevelt Hotel. 
New Orleans, La. 


Jan. 24-26—13th [Illinois Cust 
Spray Operators’ Training 
School. Illini Union Building. 
University of Illinois, Urbana. 


Jan. 23-25—Southeastern Branch. 
Entomological Society of Amer- 
ica, annual meeting, Admiral 
Semmes Hotel, Mobile. Ala. 


Jan. 24-26—California Weed Con- 
ference, Californian Hotel, Fres- 
no. Calif. 


Jan. 25-26 — TVA Symposium on 


“Effects of Environment on Crop 
Response to Fertilizers,” Muscle 


The IMPINGATRON ( ag wes Blender is shown in the right fore ground of Shoals, Ala. 
this view of the new Arizona Pest Control plant in Glendale, Arizona. 


Jan. 26-27 — Colorado Agricultural 
* Chemicals Association, annual 
IMI INGA 1 RON meeting, Cosmopolitan Hotel, 
Denver, Colo. 

CONTINUOUS INSECTICIDE BLENDER has penalties 
q ‘OAT SEEDS-IM PREGN ATE cators Association, Seaman A. 
FERTII IZE RS AND GRANULES Knapp Hall. LSU. Baton Rouge. 

4 4 4a4 - . - - 


@ The impingatron system is the product of eight years of development 
and field testing, with existing installations which are producing contin- 
vously granular insecticides of uniform impregnation with less granule 
breakage and dust content than ony known batch system. Seeds ore also 
being coated in this manner which result in uniform coatings of liquids or 


Feb. 6-8—Association of Southern 
Agricultural Workers, Agronomy 
Section, Mississippi State Uni- 
versity, State College, Miss. 


Feb. 14-15 — Aquatic Weed Con- 
trol Society, 2nd Annual Meet- 
ing. LaSalle Hotel, Chicago. 


slurries. 

@ The Impingatron system has been designed for minimum hazard when 
using highly toxic materials such as orgonic phosphates 

@ The Impingatron system is easily cleaned and maintained, is simple Feb. 14-16—8th annual Agricul- 
to install and requires iittle space. tural Chemicals Conference. 

@ The Impingatron system reduces cost through lower labor require Texas Technological College. 
ments and continuous production and more precise control of costly actives. Lubbock, Texas. 

@ The Impingatron system will handle 400 cu. ft. per hour of free 
flowing solids of minus 4%”. The quantity of liquid handled is governed Feb. 15 — Pesticides Review {er 
by the viscosity of the liquid. Coastal Counties. San Luis 


. . ’ Obispo, Calif. 
Brie . ompany 
O’Brien Industrial Equipment Company ing, - 


Manufacturing Engineers ern Agricultural Chemicals As- 


1596 Hudson Ave., San Francisco 24, Calif. VAlencia 6-3033 are Hotel. Ana- 
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For more than thirty years we have produced trace elements 
for the fertilizer industry. Nutritional 


Products— 


lron, Zinc and Manganese 
Compounds—Nu-lron, Nu-Z, 
Nu-Manese and Es-Min-El 

(a foliar applied mineral 
mixture). 


GET THESE PLUS FACTORS— 


Cut cost with combined carload lots from One Basic Source or save 
time, plant space and labor by using our Custom Formulated 
Mixtures—We will furnish you combinations of minerals mixed 
to your particular specifications. 


For further information, phone, wire or write — 


“> TENNESSEE CORPORATION 


TENNESSEE CORPORATION 612-629 GRANT BUILDING, ATLANTA 3, GEORGIA 


JANUARY, 1961 
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IS there a urea so good it’s worth going 3000 miles for? 


There is. It comes from Cobelaz of 
Belgium—and no one else. It is prob- 
ably the most unusual urea prill avail- 
able in America today. People who 
have used it consider it the best. 

It’s the urea that goes contrary to 
all the old notions about prills—it’s 
uncoated! Very much to your advan- 
tage. These prills are so skillfully 
made you get less moisture than with 
coated material. They are guaranteed 


to be free-flowing. You get better stor- 
age. You get no dust. And—you get a 
guaranteed 46% nitrogen at the same 
price as 45% material! 

As the first step to seeing how much 
better these urea prills can do the job 
for you, we would like to send you a 
sample and additional information. We 
are sole agents in the U.S. for Cobelaz 
of Belgium. Storage stocks are located 
near all major consuming areas. Write 


today for sample and delivered price. 


H.J. BAKER & BRO., INC. 


600 Fifth Avenue, New York 20, N. Y. 


Branch Offices: 208 South LaSalle 
Street, Chicago, Illinois « 501 Jackson 
Street, Tampa, Florida + Savannah 
Bank & Trust Company Building, Sa- 
vannah, Georgia « 361 East ——- 
Road, N.E., Atlanta, Georgia. 


Established 1850 
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This 16” Foxboro Magnetic Flow Meter meters phosphate rock electrodes flush-mounted in meter wall. In three years of contin- 
slurry as simply as water. Magnetic meters have no flow restric- uous operation the only maintenance on this meter has been a 
tions of any type — measurement is made magnetically from liner replacement. 


At International Minerals: 


Rock slurry metered directly in dry-tons-per-minute 
thanks to the Foxboro 
Magnetic Flow Meter 


At The International Minerals & Chemical Corp., Bartow, Florida, phos- 
phate rock slurry is pipelined from the mining operation to the flotation 
plant 5 miles away. Problem was, how to let mine head operators know 
how much rock to feed into the pipeline to maintain constant flow. 

A mass flow system — based on the Foxboro Magnetic Meter — proved 
the perfect answer. In this unique system, the Magnetic Meter measures 
flow in gpm, while a gamma ray cell measures solution density. The prod- 
uct of the two values is then recorded directly in dry-tons-per-minute. 

Mass flow — pressure — temperature — pH — no matter what your 
measurement problem, there’s a combination of Foxboro instruments to 
solve it. And there’s an industry-trained Foxboro field engineer nearby to 
help show the way. Call him — or write Foxboro about your problem direct. 
The Foxboro Company, 131 Norfolk Street, Foxboro, Massachusetts. 


Control panel for International Mineral’ 
Mass Flow System has 3 Foxboro Dynalog* 


Recorders. Bottom two record pipeline flow 
and solution density. Product of the two is 
then recorded on upper Dynalog directly in 


dry-tons-per-minute. *Reg. U.S. Pat. Off. REO. U. ©. PAT. OFF. 
JANUARY, 1961] 
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BALANCE MAKES THE] 


no emulsifier is poured into water. 


2 The same solvent containing 3% of a 
poorly balanced blend of anionic-nonionic 
emulsifiers forms only a fair emulsion in 
water. 


a 24 a . 
RAR iy aN 


« 


1 Two immiscible phases separate immed 
ately when a hydrocarbon solvent containing 


i ae te Sr 


DIFFERENCE... 


...in solving problems that involve sur- 
face active agents. The perfect balance 
of many components is often required 
to create an emulsifier to assure opti- 
mum performance. Proper balance 
also means savings through more 
economical emulsifier levels. 

Witco’s Emcol surface active agents 
offer the chemist the broadest latitude 
in solving problems involving emulsi- 
fication, dispersion, and other colloidal 
effects. The Emcol line includes 
anionic, nonionic, and cationic prod- 
ucts. For more information on these 
versatile materials, send for your copy 
of Witco’s brochure describing the 
“Emcol Surface Active Agents”. 
Write to Technical Service Depart- 
ment 340. 


3 The spontaneous “bloom” of a good emal- 
sion dispersing in water results from the per- 
fect balance of an Emcol emulsifier at the 
same 3% concentration. 


— 


WITCO CHEMICAL COMPANY, INC. 


122 East 42nd Street, New York 17, N. Y. 

Sales Offices in: Chicage + Roston « Akron + Atianta + Houston + Los Angeles 

San Francisco + Toronto and Montreal, Canada + London and Manchester, England 
Glasgow, Scotland - Rotterdam, The Netherlands + Paris, France. 
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Pastas Fad. . , PLP Paalis | 


LAVOID HOLLOWAY 
covers Arkansas, Louisiana, Mississippi, and Texas 
as P.C.A. Sales Representative. He is a graduate 
of the University of Arkansas, and has a solid 
background of experience. 


WILLIAM “BILL” JOHN 
now P.C.A. Sales Representative for portions of 
Illinois, Indiana, Kentucky and Missouri. A gradu- 
ate of the University of Missouri, he has had ex- 
tensive experience in the fertilizer industry. 


Yo u r M e n These men are two of the members of the P.C.A. sales 


team serving the fertilizer industry. While they are 

on on our payroll, their chief responsibility is to you. 
Selling potash is but part of their job; the most impor- 

tant part is furnishing you with whatever service 

0 u r and information you require . . . both have the experi- 
ence and background to do the job well. The P.C.A. 


payroll salesman is your man . . . make good use of him. 


New 60% Standard Muriate 
New 60% Special Granular Muriate 
New 60% Coarse Granular Muriate 
Sulphate of Potash 

Chemical Muriate - 99.9% KCL minimum 


Quick Service - High Quality 
Phone, write, telex, or wire us. 

Phone STerling 3-4990, Washington 
TWX No. - WA-331 


POTASH COMPANY OF AMERICA 


CARLSBAD, NEW MEXICO 


General Sales Office . . . 1625 Eye Street, N.W., Washington, D.C. 
Midwestern Sales Office ... First National Bank Bldg., Peoria, Ill. 
Southern Sales Office . . . Candler Building, Atlanta, Ga. 


23 


JANUARY, 1961 


Ci. - See: Lot een aie psa Deus ae aia, Se a Me oe ak Pity Oe ie Aa eee fk: 
Sic: aaa ie op a oe ee Se ee pt ae os nd a cl lid Be ee ees ye. 
es BA i RN Pe Oe a 
Fie | 
7 
' | 
ae Web PE sawWh Fett FF Wee OP Oe a a : itis OCQELnNViVe Ve 
st 2 
a ; 
Pr re 
4 eed: RES RRRERR OS Com t 
! fswmagi: | 1 
4 = ee See ) 
AG - SAY aR x 
f Oe Se esate wee ase . 
er r Semester Saas b 
i | ARs a 
a : — pea —_- «oa ° > | 
x — \ = | 9 
DG. wr i ie 
. f 
a . —_ => / | 
a8 ’ | 
| a —_— j . J 
Pa : e 
oe 
a EE ; 3 
ie / 
aT 
a 
; i oP F 
des 
aii 
a | 
a 
ai | 
" * : ) 
} { 
mH - T ‘he 7 
: My - . 
a | <y 
4 >| ne 
| ét | a 
Y #, a ™ 
| “o mur\® . 
ie | 
it ee = 
a : 
: = a 
™ se o ; = a ae " » . ‘te 3 rs) ‘ . . : - | A 
ya aaa: — ee : ir nae S i} me ee IN, eens , : - et, 3 i ae vf 
oe eS ee a a ‘ae os i |) aa 
ee ce ee. a = ka Ao ee ad me ae i ae ef 


You get twice as much moisture- 
resistance with Bemis Polywall* 
Multiwalls at no added cost... The new Bemis 
Polywall Multiwalls, in engineering laboratory tests, show more than twice 
as much resistance to moisture-vapor transmission as do multiwalls with 
an asphalt sheet, yet...The price is the same. / Strength is comparable, Bemis 

too, of course. / And there are none of the cold-weather problems encoun- 

tered with asphalt. Get the complete story about the Bemis Polywall ‘Sor, omer 
Multiwalls from your Bemis Man. Seles Offices in Principal Cities 
24 AGRICULTURAL CHEMICALS 
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COMPATIBLE 


WITH ALL COMMONLY 
USED TOXICANTS 


’ PYRAX’ ABB 


PYRAX ABB is the best known and most wide- 
ly used agricultural diluent. It offers maximum 
compatibility with most toxicants. 


It has been used with rotenone since agricul- 
tural dusting was in its infancy. It is now used 
equally well with the newest organic toxi- 


cants. 

PYRAX ABB is pyrophyllite. It is chemically 
inert, has low moisture content and neutral 
pH. Little or no stabilizer is needed. When you 
dilute your toxicants with PYRAX ABB, you 
achieve easier handling, better coverage and 
simpler formulation. 

You can order PYRAX ABB and PYRAX Gran- 
ules for shipment in mixed carloads or truck- 
loads. 


Write for Compatibility Data Today 


R. T. VANDERBILT CO., 


SPECIALTIES DEPARTMENT 
230 Park Avenue, New York 17, N. Y. 


Please send Bulletin 19D “Compatibility of Vanderbilt 
Diluents with Agricultural Toxicants” 


State Application 
Name 


Title 
(Please attach coupon to your Company letterhead) 
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Cyanamid technical representatives spend thousands of hours every year in our customers’ plants working on 
problems like this one: installation of a meter for measuring phosphoric acid as it is pumped from tank cars. 


HIS BUSINESS 
IS MAKING 


YOUR BUSINESS 


BETTER 


Like all the men and women in Cyanamid’s phosphate operation, 
his only business is phosphates for your mixed fertilizers 


He's one of several hundred 
Cyanamid people who mine, proc- 
ess, research, deliver and service 
phosphatic materials for your 
acidulation and mixed fertilizer 
business, These people put 
Cyanamid’s more than 40 years 
of phosphate experience into the 
kind of products and services you 
can use. Take advantage of both. 
Pick up your phone and call your 
Cyanamid representative, 
Services you can use 
Traffic Service: Cyanamid traffic 
specialists are ready to route and 
ship your orders without delays. 
Their knowledge can save you 
money and can make your oper- 


CYANAMID SERVES THE MAN WHO MAKES A BUSINESS OF AGRICULTURE 


ation run even more efficiently. 
Technical Service: Cyanamid’s 
staff of technical experts are on 
24-hour alert. Often, what are 
new problems to you are solved 
problems to them. Make your 
formulation and production 
problems theirs. That’s their job. 
Sales Service: Cyanamid sales 
representatives are available to 
work with and for you in expand- 
ing present markets or in estab- 
lishing new markets. 

Products that serve: Cyanamid’s 
only phosphate business is min- 
ing and manufacturing the high- 
est quality products for your 
mixed fertilizer requirements. 


e Florida Natural Phosphate 
Rock. 

® TREBO-PHOS” — Triple Super- 
phosphate. 

e Phosphoric acid for acidulation. 
To manufacture fertilizers that 
sell...mizx with Cyanamid’s 
phosphates and service. 
American Cyanamid Company, 
Agricultural Division, N. Y. 20, 
N. Y. *TREBO-PHOS is American 
Cyanamid Company's trademark 
for its triple superphosphate. 


PHOSPHATE 
PRODUCTS 
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GUEST EDITORIAL La 


CAN CONSIGNMENT 


| AM convinced consignment can be 
stopped. At the beginning of the 1960 sea- 
son, Our company offered materials on a 
firm sale—no-take-back—basis only. Sur- 
prisingly to some, the dealers’ reaction was 
favorable. Nine out of ten dealers realized 
that here finally was the means of eliminat- 
ing the competitor who sold chemical at 
cost as a “come-on” to some of his other 
lines. When it meant investing his money 
in inventory, however, the competitor no 
longer was interested in selling at cost. It 
was this tenth dealer who instigated con- 
signment. He began by putting pressure on 
his supplier, and, if this did not work, he 
went to other suppliers, playing one against 
the other. In some cases, one supplier would 
break, thus giving the other supplier a rea- 
son to break to another dealer, and resulting 
in a chain reaction. This is one of the three 
weak links in the program. Members of the 
industry must be able to withstand pressure 
from dealers and be ready to sacrifice an 
occasional sale if the program is to prove 
successful. 

Generally speaking, members of the in- 
dustry from other areas respected and sup- 
ported our program. However, there al- 
ways are a couple of rotten apples in every 
barrel. People who cannot sell on a compet- 
itive basis and look for an unethical ad- 
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BE STOPPED? 


by W. R. Wood 
Wood Chemical Co. 
Lubbock, Texas 


vantage. Usually their product is inferior 
and they offer no service. It is our conten- 
tion that companies such as these are not 
an important factor and are limited to a 
few spot sales at a low price. Therefore, if 
the permanent operators in the area will 
ignore them, they will not affect the over- 
all picture. This is Problem Number 2. 

Problem Number 3 is “rumor.” A sales- 
man hears by the grapevine that a compet- 
itor’s salesman has lowered the price or of- 
fered consignment. He immediately puts 
pressure on his boss to let him meet a situa- 
tion that probably did not exist. Another 
situation can occur when a salesman loses 
an account. His first thought is that who- 
ever got the account must have cut the 
price, or offered consignment, or else the 
customer did not pay his bill. In my opin- 
ion, price and terms of sale are near the 
bottom of the list. Quality and service head 
the list, followed closely by better salesman- 
ship, reciprocity, personalities, and a dozen 
other variables. 

In summing up the degree of success 
achieved during the 1960 season, our com- 
pany’s program was 75% effective. This is 
a pretty good batting average for the first 
season. With this start, and the confidence 
we have developed between competitors, 
we expect to reach the 100° goal in 1961. 
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**The Weakest Link’’ 


Sound Sales Programs: 


The Industryv’s Greatest Need 


Because of the tremendous 
investment in time and capital 
behind every agricultural 
chemical, sales programs must 
be sound. They must effectively 
communicate to the grower the 
advantages each new chemical 
holds out to them. 


by Gerald L. Dennis 


Field Sales Manager 
Naugatuck Chemical Division 


United States Rubber Company 


HE weakest link in the chain 
stretching from the research 
agricul- 


laboratories, where out 


tural chemicals are born, to the 
farm, where they are put to use, 
is the industry's marketing section. 
Belore taking a close look at some 
of the marketing problems of the 
industry, and suggesting possible 
solutions, however, iw will be 
worthwhile to dwell for a moment 
on the industry and the world in 
which it is operating 

American agriculture current 
ly is producing more than enough 
food materials for our nation, des 
pite the fact that only 12 per cent 
of our nation’s population work 
and live on farms, compared to 60 
per cent in many foreign countries 
where food shortages exist. This 
condition exists, too, in the lace 
of a decline in the number ol 
farms from 5.6 million in 1950 to 
1.6 million in 1959 


The factor, of course, that is 
behind the record of soaring out- 
puts on this nation’s farms, when 
the amount of land being farmed 
is declining, is agricultural chemi 
cals. Back in 1940, 
seven or eight chemicals that pos 


there were 
sibly could create residue problems 
in use on farms, and, because the 
problem they posed was relatively 
minor, little attention was paid to 
them by 


government regulatory 


agencies, Today, that picture has 
changed radically. There are pro- 
bably 600 brand name agricultural 
chemicals on the market, all of 
which require precise formulation 
and application for residue con- 
trol and crop safety. Today, too, 
the United States Department of 
Agriculture and the Food and 
Drug Administration closely super- 
vise the sale of agricultural chemi- 
cals. 

Bringing an agricultural 
chemical to the market today is 
an elaborate procedure that  re- 
quires an extensive outlay of capi- 
tal and a heavy investment in time. 
Knowledge of this procedure is 
fundamental to planning a mai 
keting program for agricultural 
chemicals. 

Generally, as many as 4-to- 
5,000 chemicals are svnthesized and 
screened, over a period that may 
last as long as four years, before 
a single chemical with commercial 
possibilities is uncovered. Once the 
selection of this commercially-pos- 
been made, 


sible chemical has 


then the manufacturer must begin 


formulation work, greenhouse and 
field testing, and toxicology screen- 
ing. This step in the birth of an 
agricultural chemical may con- 
sume two to four years. But, even 
at this point, the work necessary 
to put this new chemical on the 
market is just barely underway. 
Methods of determining resi 
dues must be found and long-term 
toxicological tests on animals 


must be started. Meanwhile, a 
pilot plant may be constructed so 
that larger quantities of the chemi 
cal can be produced, and broader 
field trials begun. At this point, 
a manultacturer may start enlisting 
the cooperation of university ex- 
periment stations and extension 
services in testing the new chemi- 
cal, a vital necessity in the future 
marketing of the chemical. 

Iwo to three years later, with 
toxicological tests and extensive 
field testing completed, the manu- 
facturer can apply for a label on 
his new chemical. If the label is 
granted, the manufacturer is ready 
to take the chemical to the agri- 
cultural market—where it will be 
purchased if it provides benefits 
and an economic advantage. 

In other words, a single pest! 
cide can require as much as 10 
years of experimentation, plus the 
expenditure of approximately $1.5 
million, before it is ready for the 
market. Then if all goes well—il 
pests don't develop a tolerance to 
it, or it isn’t made obsolete by 
the development of still another 


pesticide — the manufacturer will 
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have seven to eight years of com- 
mercial protection before the 
chemical’s patent expires. 

This is the background 
against which marketing programs 
for agricultural chemicals must be 
planned. This tremendous invest- 
ment in time and capital is the 
reason why such programs must 
be sound, why they must effectively 
communicate to the grower the 
advantages this new chemical 
holds out to him. 

But how effective a marketing 
job is being done today by many 
agricultural chemical formulators 
and distributors? Not too long ago 
I visited a 12,000-acre food and 
fiber ranch in the San Joaquin 
Valley of California, and had a 
conversation with the professional 
entomologist. whose responsibility 
is the use of agricultural chemicals 
on this ranch. He told me that his 
major problem was misapplication 
of chemicals by custom applicators. 
He said that these men had difh- 
culty in understanding the labels 
on the chemicals, and that most 
of the crop damage and failure to 
control pests on the ranch could 
be traced directly to incorrect 
chemical application. 

If this is happening on a 
ranch run by a professional ento- 
mologist, what must be happening 
on farms where there is no pro- 
fessional supervision? | would ima- 
gine that 99 per cent of all damage 
to crops and the lack of pest con- 
trol now attributed to agricultural 
chemicals is the result’ of misap- 
plication. In a larger sense, it is 
also the result of poor marketing 
programs because we in the mar- 
keting branch of our industry have 
failed to communicate sufficient in 
formation about these new chemi- 
cals to the grower. 

There are, unfortunately, a 
good many distributors and dealers 
who are negligent in their market 
ing policies and programs, and 
whose motto seems to be: Take all 
the profit you can without extend- 
ing any effort, for when interest 
in one agricultural chemical di- 
minishes the researchers always are 
ready with a new miracle material. 
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This type of thinking, ob- 
viously, has no place in today’s 
marketing of agricultural chemi- 
cals. If our industry is going to 
continue to advance, and continue 
its record of service to agriculture, 
then its products must be mar- 
keted with the same expenditure 
of scientific skills that go into thei 


development. 


Let me outline, now, what I 
consider to be the fundamentals of 
a sound marketing program for 
agricultural chemicals. The pri- 
mary consideration is that all of 
the segments of our industry, and 
specifically, its marketing arm, 
must realize that our business has 
no other basis than to serve the 
genuine needs of the grower. With 
this in mind, we must: (1) Give 
the farmer an economic advantage 
over a current practice, (2) Pro- 
vide him with a product that can 
be used safely, (3) Provide him 
with an easy method of applying 
it, (4) Provide the dealer who is 
to handle the product with ade- 
quate profit to carry this item, and 
also the information to promote 
and sell it, (5) Provide adequate 
profit for the distributor, plus 
product knowledge, so that he can 
instruct his dealers and encourage 
them to promote the product, and 
(6) Provide a margin of profit 
for the manufacturer so that the 


cycle can be perpetuated. 


In this regard, and to cite an 
example, | would like to describe 
the marketing program that my 
own company uses for MH-30, o1 
maleic hydrazide, which is used by 
tobacco farmers to control the 


growth of suckers on their tobacco 


plants. About five years ago, when 
commercial use of this product be- 
gan, many instances of misappli- 
cation occurred. In fact, after just 
one year of commercial use, this 
very useful chemical was on the 
verge of economic oblivion. 

After carefully looking into 
the situation, we decided that the 
bulk of the blame could be as- 
signed to our marketing program. 
We found that many of the dis- 
tributors and dealers handling the 
product were rapidly becoming 
disinterested due to overlapping 
territories, and several other fac- 
tors, including lack of information 
on the part of both distributors 
and dealers on the chemical. An 
overhaul of our marketing  pro- 
gram for this product, consequent- 
ly, was vital. 

As a first step we instituted a 
survey of the areas in which the 
product could be sold. Coupled 
with this survey was a series of 
interviews wiin growers. From this 
we learned where the chemical 
could be sold. and the type of in- 
formation that the grower needed 
before he would purchase it. We 
also analyzed the general perfor- 
mance of distributors and dealers 
in these areas. 

Our salesmen, who aided in 
this survey, were asked to evaluate 
distributors and make firm recom- 
mendations on the distributors 
they felt could do the best job 
in handling the product. After 
these reports were in, we revised 
our territorial distribution for the 
chemical, dropping some distribu- 
tors and taking on new ones. We 
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Bringing an agricultural chemical to the market today 
is an elaborate procedure. Knowledge of this pro- 
cedure is fundamental to planning a marketing pro- 
gram. The primary consideration, however, is to serve 
the genuine needs of the grower. 
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Potassium Nitrate 
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With its excellent physical properties, 
potassium nitrate should be useful in the 
manufacture of fertilizers for tobacco and 
potatoes in that it provides a source of 
nitrate nitrogen as well as potassium that 
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OTASSIUM nitrate as a te 

tilizer material has been ol 

interest to agronomists for 
many years. This interest has 
arisen from the fact that it is a 
carrier of two of the principal ele 
ments applied in fertilizers, potas 
sium and nitrogen, (approximately 
16°, K.O and 13°, N) and because 
it provides a source ol potassium 
that is relatively tree of sulphu 
and chlorine. Furthermore, the ex- 
cellent physical properties of potas 
sium nitrate make it an excellent 
material for use in manutacturing 
mixed fertilizers or for direct ap 
plication to the soil. In the discus 
sion that follows, a review is mack 
ot the results trom some of the re 
search that is relevant to the use 
ol potassium nitrate im crop pro 
duction. 

The solubility of potassium 
nitrate im water at the tempera 
tures for normal growth of most 
plants ts approximately the same 
as that of potassium chloride, but 
somewhat greater than that of 
potassium sulphate. In dissolving 
in the soil water, potassium nitrate 
dissociates into the positively 
negatively charged nitrate ion. The 
charged potassium ion and the 
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reactions of potassium ions, per se, 
with the soil, or their absorption 
by the plant would not be expect- 
ed to differ between the sulfate, 
chloride or nitrate sources. Like 
wise, the availability of nitrate 
nitrogen to plants and its suscepti 
bility to leaching would be expect- 
ed to be the same whether it were 
obtained from sodium, ammonium 
or potassium nitrate. 
This supposition regarding 
the availability to plants of potas- 
sium in potassium nitrate is sup- 
ported by data which show that 
when the rate of sulphur, chlorine 
and essential elements other than 
potassium is held constant, the 
vield of tobacco where potassium 
nitrate is the source of potassium 
is not measurably different from 
that obtained trom chloride, sul 
late or carbonate sources (10, 20). 
Work with potatoes has also shown 
that at comparable rates of potas- 
sium, similar vields were obtained 
chloride and 


from the sulfate, 


nitrate sources (14) \s a source 


of nitrate nitrogen, potassium 
nitrate resulted in vields of tobacco 
similar to that from sodium nitrate 
(16). Thus it is clear from both 


theoretical considerations and ex- 


CROP PRODUCTION 


a —— 


is low in chlorine and sulphur. Potassium 
nitrate also has a potential in the fertilize- 
tion of crops grown in greenhouse cultures 
where abnormally high rates of fertilizers 
frequently ore used. 

SE eee et et 


perimental data that the availabil 
ity to plants of potassium and 


nitrate nitrogen in potassium 
nitrate is similar to that in other 
sources of these elements common- 


ly used in the fertilizer trade. 


Plant Response 

While there is no difference 
between the chloride, sulfate and 
nitrate sources of potash on the 
potassium effects as such, there may 
be a difference between the sources 
on plant response due to the as- 
sociated anion. For example, the 
use of muriate of potash on a 
number of crops is restricted be- 
cause of the adverse effect of ex- 
cessive chlorine on quality. The 
most notable of these crops are 
potatoes and tobacco. A number of 


experiments have been conduc ted 


in which the effects of potassium 
chloride and potassium sulfate on 
the quality of potato tubers have 
nitrate 


been studied. Potassium 


was included in some of these 
studies. These investigations have 
shown, in general, that the chloride 
source as compared to the sulfate 
or nitrate source resulted in a de- 
crease in the specific gravity, dry 


matter and starch content of the 
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tubers (2, 3, 7, 14). These effects 
are generally associated with a re- 
duction in tuber quality. As a re- 
sult of the effects of chlorides on 
quality of potatoes, in many of the 
commercial potato growing areas 
it is recommended that the potas- 
sium be obtained from the sulfate 
source. When using fertilizer mix- 
tures prepared from sulfate of pot- 
ash and ordinary superphosphate, 
and applying them at rates com- 
monly employed in potato produc- 
tion, quantities of sulfate sulphur 
are applied to the soil considerably 
in excess of that required by the 
plants for normal growth. While 
the effects of this excessive sulfate 
sulphur on the yield and quality 
of potato tubers has not been 
studied extensively, a tip burn as- 
sociated with high sulfate sulphur 
in the presence of ammonium 
nitrogen has been reported (6). 
Additional information is needed 
on the influence of excessive sul- 
phur on both the yield and quality 
of potato tubers. Investigations of 
this nature are planned. 


Effect of Chlorine 

The effect of chlorine on the 
quality of tobacco has been re- 
ported by many investigators. The 
data show that generally as the 
percentage of chlorine in tobacco 
is increased, the green leaves fre- 
quently become thickened and 
brittle and roll upward at the leaf 
margins. When cured, the leaves 
are dull in appearance and soggy, 
and associated with this condition 
is a reduction in the duration of 
burn (1, 5, 12). This effect of 
chlorine on the burning character- 
istic of tobacco is so pronounced 
that there are laws in many states 
which regulate the maximum per- 
centage of chlorine permissible in 
fertilizers for tobacco. Potassium, 
however, tends to improve leaf 
burn and consequently relatively 
high rates are generally used in 
the production of tobacco. The 
demand for high rates of potassium 
along with the chlorine restriction 
has necessitated that a large part 
of the potassium in tobacco fertili- 
zers be obtained from potassium 
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sulfate and potassium-magnesium 
sulfates. Both of these materials 
contain considerable sulphur, as 
do ordinary superphosphate and 
ammonium sulfate, which are used 
in fertilizer formulations. The sal- 
phur content of current mixtures 
used for fertilizing flue-cured tobac- 
co, consequently, is from 20 to 30 
per cent SO, equivalent and the 
rates applied to a given crop are 
frequently equivalent to 300 to 500 
pounds of SO, per acre. Research 
with both flue-cured (13) and 
cigar-type tobacco (12, 19) has 
shown some detrimental eftects of 
excessive sulfates on leaf burn. The 
results have recently been reported 
from investigations with cigar-type 
tobacco in which the same acre 
rates of potassium were applied 
from sulfate, carbonate and nitrate 
sources. While the yield and quali 
ty scores of tobacco from the dif- 
ferent sources were not significantly 
different, the leaf burn of the to 
bacco from the potassium nitrate 
or the potassium carbonate treat- 
ments was significantly higher than 
that from the potassium sulfate 
treatment. Although the effects of 
sulphur on lowering the quality of 
tobaccos does not appeal at present 
to be as severe as those of chlorine, 
there is, nevertheless, a growing 
interest in practical methods of 
lowering the rates of sulphur ap- 
plied, without at the same time 
reducing the rates of potassium. 


Soil Fumigants 

Recently it has been shown 
that certain of the soil fumigants 
used for the control of nematodes 
in tobacco reduce the rate of con 
version of ammonium to nitrate 
nitrogen (9). The growth and de- 
velopment of tobacco is known to 
be adversely affected when the 
major portion of the available ni- 
trogen is in the ammonium form 
when compared to the growth with 
nitrate nitrogen (4, 11). With the 
inhibitory effects of fumigation on 
nitrification, it has been found pro- 


fitable to apply some nitrate nitro- 
gen in the fertilizer and, therefore, 
it is now recommended that ferti- 
lizers for flue-cured tobacco con- 


tain at least 30 per cent of the 
nitrogen in the nitrate form (15). 


Nutritional Leaf Roll 

Another crop in which some 
nitrate nitrogen is necessary in the 
medium for normal growth is po- 
tatoes. In Irish potato production 
a growth abnormality, which has 
been referred to as “nutritional 
leaf roll” (17, 18), has been asso- 
ciated with high ammonium and 
low nitrate nitrogen levels in the 
soil. The leaf symptoms are similar 
in appearance to those of chloride 
toxicity in tobacco. Greenhouse 
investigations have suggested, how- 
ever, that leaf roll in potatoes is 
related to both the chlorine level 
and the form of nitrogen in the 
growth medium in that the leaf 
roll was obtained only with chlo 
ride treatments in the presence of 
ammonium nitrogen (6). It was 
not observed when ammonium was 
used in the absence of chlorides o1 
when nitrates were added in the 
presence of chlorides. In many of 
the Coastal Plain areas, potatoes 
are grown in acid soils with poor 
drainage and during the cool sea- 
sons. Under these condition nitri- 
fication of ammonium nitrogen 
would be low and therefore some 
nitrate nitrogen in the fertilizer 
would seem desirable. With its ex- 
cellent physical properties, potas- 
sium nitrate should be useful in 
the manufacture of fertilizers for 
tobacco and potatoes in that it pro- 
vides a source of nitrate nitrogen 
and also a source of potassium that 
is low in chlorine and sulphur. 


Split Application 

In many areas, the practice of 
split application of fertilizer to to- 
bacco is gaining in importance. 
The general procedure is to apply 
a portion of the fertilizer prior to 
transplanting and the remaining 
part approximately two to three 
weeks after transplanting, with an 
occasional later application. This 
practice has the potential advan- 
tage of reducing the injury to 
transplants that frequently occurs 
when high rates of preplant ferti- 
lizer are used, especially if it is 
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The extent of potassium nitrate’s usage either in mixed 
fertilizers or for direct application will be influenced 
significantly by its availability to the manufacturer or 
grower at prices competitive with those of current sources 


of potassium and nitrate nitrogen. 


applied in a single band beneath 
the plant. Side-<lressing also pro 
vides a means for replenishing the 
supply of nitrogen and potassium 
which may have been removed 
from the root zone by leaching 
from the sandy soils on which thue 
cured tobacco is generally grown. 
When the practice of side-clressing 
is desirable, nitrogen and or po 
tassium are the elements that are 
generally recommended. While the 
level of chlorine, sulphur and ni 
trate nitrogen in side-dressing fer 
tilizer is probably not as critical 
as that in preplant mixtures, it is 
desirable that they be of a similar 
magnitude. In side-«<lressing experi 
ments with flue-cured tobacco, po 
tassium nitrate was compared with 
equivalent amounts of nitrogen 
and potassium from either ammo 
nium nitrate and potassium sulate 
or ammonium sulfate and potas 
sium sulfate (10). The side-cress- 
ing treatments were superimposed 
on fumigation treatments in which 
the preplant fertilizer contained 
either ammonium or nitrate nitro 
gen. The results show that on fumi- 
gated soil and with ammonium as 
the source of nitrogen in the pre- 
plant fertilizer, the yield and quali- 
ty of the tobacco from the potas- 
sium nitrate treatment was superior 
to that from the other side-dressing 
treatments. On fumigated soil in 
which the nitrogen in the preplant 
fertilizer was in the nitrate form, 
or on soil that was not fumigated, 
differences between the side-dress- 
ing treatments were smaller and 
less consistent. The response to 
potassium nitrate, however, was 
generally equal to and in some 
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cases superior to that trom the 


other side-dressing treatments 


Greenhouse Cultures 


Phe preceding discussion has 
been concerned with some of the 
situations in) which potassium 
nitrate would serve as a_usetul 
material in the fertilization of field 
crops. In addition to this use, 
potassium nitrate has been shown 
to have a potential in the fertili- 
zation of crops grown in green- 
house cultures. The commercial 
production of tomatoes under glass, 
for example, is of considerable im- 
portance in certain areas. In the 
production of these plants in the 
greenhouse, however, abnormally 
high rates of fertilizers are tre- 
quently used and since the green- 
house soils are not subjected to the 
intensity of leaching that normally 
occurs under natural field condi- 
tions, the matter of excess soluble 
salts becomes a problem. With the 
standard fertilizer materials, the 
major portion of the problem asso- 
ciated with soluble salt accumula- 
tion is concerned with the accumu- 
lation of sulfate and chloride 
anions. To avoid this problem, it 
has been suggested that fertilizers 
free of sulfates and chlorides be 
used; namely monoammonium, di- 
ammonium and monopotassium 
phosphates and potassium nitrate 
(21). Experimental evidence has 
shown that with the use of these 
materials exceptionally large quan- 
tities of nitrogen, phosphorus and 
potassium can be maintained over 
long periods in greenhouse soils 
without the danger of excess solu- 
ble salts. For example, after two 


years of growing tomatoes under 
glass with considerably greater than 
normal nutrient levels, and using 
the above sources, the salt concen- 
tration was well within the safe 
range for plant growth (8). Dur- 
ing this period yields of fruit as 
high as 100 tons per acre were 
obtained. 

From the considerations dis 
cussed here, it is evident that for 
certain crops and systems of ferti 
lization, potassium nitrate would 
be useful as a supplement to or a 
replacement for muriate and sul 
fate of potash. The extent of its 
usage in either mixed fertilizers 
or for direct application, however, 
will be influenced significantly by 
its availability to the manufacture 
or grower at prices competitive 
with those of current sources ol 
potassium and nitrate nitrogen. ®*® 
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NAC Report 


1960 Pesticide Sales Up 3% 


During 1960, some ups and downs were experienced 
in sales of different categories of pesticides, as product 
use was adjusted to the severity of pest infestations and 
the vagaries of the weather. 

Industry’s growth pattern seen as leveling off into a 


steady climb. 


ALES of pesticide chemicals in 
S 1960 averaged three per cent 
over 1959 figures, totaling an esti- 
mated $285 million at the basic 
manufacturer's level, according to 
a year-end report released last 
month by the National Agricul- 
tural Chemicals Association, Wash- 
ington, D. C. The NAC views the 
gains in sales of pesticides over the 
past four or five years as an indica- 
tion that the industry's irregular 
growth pattern may be leveling off 
into a steady climb. The history of 
the pesticide industry has been one 
of rapid expansion, followed by 
readjustment, and then by further, 
solid gains. 


During 1960, some ups and 
downs were experienced in sales of 
different categories of industry 
products, as product use was ad- 
justed to the severity of pest in- 
festations and the vagaries of the 
weather. Insecticide sales were off 
somewhat in 1960. On the other 
hand, because of the generally wet, 
cool season, fungicide and _ herbi- 
cide sales were up. 

NAC places particular empha- 
sis on the gain in herbicide sales. 
These were reported up seven per 
cent over 1959. The increase re- 
flects a wider use of herbicides de- 
signed to control specific weeds, 
brush, and grasses. Even more im- 
portant for the future, NAC feels, 
is that rising labor costs for weed 
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and brush control along roadsides, 
in recreation areas, on lawns, and 
in public parks, as well as in agri- 
culture, are speeding the trend to- 
ward greater use of chemicals for 
this kind of work. 

While the sales curve for pesti- 
cides has been, and will continue, 
upward, profit margins have been 
narrowing, the report points out. 
This trend, common to nearly all 
business today, affected pesticides 
more acutely than many other in- 
dustries in 1960. Besides cost in- 
creases for labor, materials, and 
distribution, agricultural chemical 
firms faced sharply rising expenses 
for research and development. Not 
only is the discovery of new prod- 
ucts becoming more expensive, but 
expenditures also are rising for 
product testing to meet the ever 
increasing requirements for govern- 
mental approval. 

Various companies report that 
it now costs from $1 million to $1.5 
million to put a new product on 
the market. Advertising and distri- 
bution costs are in addition to this. 

From all indications in 1960, 
it appears that research and devel- 
opment costs for the industry will 
not go down in 1961, and may 
continue to rise, NAC feels. As is 
well known, the wider use of pesti- 
cides has been accompanied by de- 
mands from non-scientific public 
bodies for additional research on 


industry products. During 1960 the 
industry broadened its effort to in- 
form the public on how thoroughly 
pesticides now are tested and on 
the adequacy of public protection 
against possible misuse of the prod- 
ucts. 

To maintain profitability in 
the face of these narrowing profit 
margins, the industry has stepped 
up efforts to improve the effective- 
ness of its marketing operations. 
Farmers make up the largest single 
market for pesticides. In 1960, a 
survey, sponsored by one company 
in the industry, was made of farm- 
ers’ attitudes toward pesticides. 

The survey disclosed that near- 
ly all farmers approved the use of 
industry products. Seventy-three 
per cent said that farmers who 
use industry products are “smart” 
and “successful”. Yet, the survey 
disclosed that most farmers fail to 
use pesticides to the optimum 
amount, due to lack of applica- 
tion equipment and to lack of 
know-how about using the products. 

Closing the farmers’ “knowl- 
edge gap,” as disclosed by the sur- 
vey, offers the industry an oppor- 
tunity for a broad expansion of 
sales in 1961 among people who 
already are the industry's best cus- 
tomers. 

One moderating influence in 
1961 may come with any attempt 
of the Federal Government to 
make a drastic cutback in farm sur- 
pluses, either by taking land out 
of production or by limiting off- 
farm sales. What effect any such 
program may have cannot be cal- 
culated in advance, and may well 
be partly or completely counter- 
balanced by the nation’s growing 
awareness of the threat pests pose 

(Continued on Page 76) 
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C-V PFA Annual Meeting 


FORMULATORS URGED TO TAKE RESPONSIBILITY 
FOR PROPER USE OF PESTICIDES BY FARMERS 


One of the most important 
problems associated with pesti- 
cides is residues. The industry 
has the competence to deal 
with this problem, but it will 
have to act by imparting sound 
information to farmers. 


Fos LATORS must assume 
a responsibility in advising 


users to apply agricultural chemi 


cals properly, Dr. W. L. Popham, 
Othce of Administrator, ARS, US 
DA, Washington, D. C., told the 
annual meeting of the Carolinas 
Virginia Pesticide Formulators As 
sociation, Dec. 5 to 7, at the Caro- 
lina Hotel, Pinehurst, N. ¢ Dr. 
Popham pointed out that no agri- 
ever have 


cultural commodities 
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been seized because of excessive 
residues when chemicals have been 
used according to directions. 

Phe agricultural chemical indus- 
try, he said, has the competence to 
deal with the problem of residues. 
However, he added, it will have to 
act by imparting sound informa- 
tion to farmers 

Pointing out that one of the 
most important problems associat 
ed with pesticides ts residues, Dr 
Popham said that the question is 
“Are some of the chemicals that 
have done so much to improve out 
food supply likely to be harmful 
if ingested at high levels?” Con- 
sumers, he added, have come to 
standards never 


expect quality 


dreamed of 50 years ago, and 

chemicals are the only means of at- 

taining most of these standards. 
Because methods of analysis to 


determine residues of pesticides in 


food crops are becoming more 
sensitive every day, Dr. Popham 
warned that an acceptable use pat 
tern today could be un-acceptable 
tomorrow. There must be estab 
lished, he said, a minimum above 
which residues cannot be tolerated. 


We need a more accurate defini- 


Retzloff 
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tion of zero as applied to toler- 
ance, he said. 

In the final analysis, Dr. Pop- 
ham said, the responsibility for 
meeting the residue problem must 
be met by all facets of the agricul- 
ture industry. It is agriculture’s 
responsibility, he continued, to see 
that the public derives the maxi- 
mum benefit from agricultural 
chemicals. To do this, he conclud- 
ed, chemicals must be used safely. 


Dr. Norman Kramer, U. S. 
Food and Drug Administration, 
Atlanta, Ga., discussed procedures 
used by the FDA for enforcing 
pesticide tolerances. He said that 
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Left to right: (top) John Molony, Molony 
Fertilizer Co., Charleston, S. C.;; Frank 
S. Reid, Quality Chemical Co., Wilson, 
N. C.; Ed Phillips, Carolina Pyrophyllite 
Co., Greensboro; Gene G. Ward, Union 
Carbide Chemicals Co., W. A. Dixon 
American Mineral Spirits Co., Charlotte 
and H. F. Macrae, AMSCO 


(Bottom) Dr. Walter J. Mistric, N. C 
State College, Raleigh; Thomas E. Lytle 
Shell Chemical Co.; Robert L. Hendrix 
Shell; Dr. Norman Kramer, FDA; Dr 
W. L. Popham, USDA; and J. Myron 
a oe Maxwell Insecticide Co., Cary 
‘ 
Cc 


FDA inspectors regularly investi- 
gate growers, suppliers, and custom 
applicators to obtain crop samples 
which are analyzed in FDA labora- 
tories throughout the country. 

Among the different sampling 
methods employed by FDA inspec- 
tors are selective, semi-selective, ob- 
jective, quota, and survey sampl- 
ing. Selective sampling, Dr. Kramer 
said, is used when there is reason 
to believe that a tolerance has been 
exceeded. In every case in which 
FDA expected that pesticide resi- 
dues on a crop would be too high, 
he said, inspection of samples con- 
firmed this belief. When a toler- 
ance is found to have been exceed- 
ed, he said, the crop is seized and 
taken from the market. If a grower 
continues to misuse chemicals, Dr. 
Kramer said, he may be subject to 
prosecution. He added, however, 
that only 40 seizures have been 
made and there have been no 
prosecutions. This, he said, is an 
enviable record. 

If the pesticide industry con- 
tinues to operate as it has for the 
past few years, he said, there will 
be a decrease, not an increase, in 
seizures. Distributors, Dr. Kramer 
pointed out, have a responsibility 


to see that the use of their product 
is in compliance with the law. In 
this regard, he advised dealers not 
to oversell a product and to make 
sure that growers know how to use 
a product when it has been pur- 
chased. 

One useful agricultural chem- 
ical represents an investment of 
$1.5 million and 10 years of testing 
before it is ready to market, G. L. 
Dennis, field sales manager of the 
Naugatuck Chemical Division, U.S. 
Rubber Co., told the group. He 
explained that as many as 5,000 
chemicals might be developed by 
researchers in order to find a single 
chemical with commercial possibil- 
ities. Years of laboratory, green- 
house, field, and toxicological tests 
then are required before the chem- 
ical is ready for sales to farmers. 

“This tremendous investment 
in time and capital is the reason 
why marketing programs for agri- 
cultural chemicals must be sound 
and why they must communicate 
effectively to the grower the ad- 
vantages a new chemical holds out 
to him,” he said. 

Mr. Dennis then outlined the 
technique used by Naugatuck to 


(Continued on Page 79) 
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Fertilizer Round Table (Part 2) 


sian Respond To Mixers’ Questions 


Phosphate So ait point out t that ee ee 


= 


at ore 


S reported in the December, 
A 1960 issue of Agricultural 
Chemicals (see pages 30-32) ferti- 
lizer manufacturers directed several 
questions and objections to raw 
material suppliers, relating particu- 
larly to non-uniformity in raw 
materials received, at the 10th Fer- 
tilizer Industry Round Table, 
Nov. 3 to 5, in Washington, D. C. 

T. Pierce, Swift & Company, 
one of the early speakers on the 
suppliers panel, reminded his audi- 
ence that phosphate producers 
have the same problem the mixers 
a non-uniform 

“Mother Na- 
‘does not pro- 


are objecting to... 
raw material supply. 
ture,” he observed, 
vide a uniform rock supply,”—only 
by mining all the rock available, 
grinding it, and mixing it all thor- 
oughly, could the phosphate pro 
ducers hope to provide a com 
pletely uniform material. 
Commenting on superphos- 
phate, E. F. Carnell, 


Chemical Company, pointed out 


Dav ison 


that chemical and physical proper- 
ties of superphosphate can be ad 
justed to meet any specifications, 
however, the user will have to pay 
for such a hand tailored product. 
Another speaker observed that 
prite for an 
r.o.p product, but still would like 


users want to pay the 
the product to meet specifications. 
The two demands are obviously 
incongruent, he pointed out 
FE. F. Carnell summarized 

most common complaints made by 

varving anal 
APA; 2) 
condition and formulation stand- 


fertilizer mixers: 1) 
vsis of PLO. and from 


point, the problem results from 


mixers—haye a non-uniform raw material supply. Only 
way to insure complete a is to mine, grind, and 


varying water content; 3) varying 
free acid content; 4) presence of 
cetrain trace elements, which form 
gels and interfere with storage, for 
example, aluminum and iron phos- 
phates and magnesium and sodium 
salts; 5) fines and other particle 
size problems. 

W. W. Harwood, 
Minerals & Chemical Co., 
outlined some of the 
factors in handling phosphate rock 
and the related problems producers 


Interna- 
tional 
processing 


must face. Factors affecting cure, 


he reported, include: length of 
time, depth of pile; location of ma- 
terials in pile, temperature of the 
pile. Shipping is affected by: cli- 
storage 


mate; intransit conditions; 


conditions; sample preparation; 


handling and conveying equip 
ment. Some of these factors can be 
controlled, he continued, — others 
must be adjusted for. 

rriple superphosphate is made 
under very close control. The 
weather, market and several other 
factors affect curing time in the 
pile. If the cure is extended, then 
available P.O, is than 


planned, — and similarly P.O, is 


higher 


less than planned if curing time is 
shortened. Very close range control 
from car to car is desirable, ad- 
mitted Mr. but can be 
achieved only through close control 
which may not be eco- 


Harwood, 


measures, 
nomically feasible. 

There are two types of varia- 
tion, remarked R. Jones, Ar- 
mour Fertilizer Co.,—the day to 
day or car to car type,—and the 
variation in super- 
day-to-day type 


seasonal type 
phosphate. The 
variation, he pointed out, is due to: 
1) Reaction in the pile continu- 
ing all through the pile,—not 
necessarily uniformly. 
shipment, 


aeration during 


and some water evaporation 
free acid and insoluble con- 
tent in the phosphate (due 
partly to speed up of some 
reactions because of  aera- 
tion) 
evaporation, — moisture loss 
affected by temperature of 
superphosphate and humidity 
super on edge of pile is cooler 
than at the center,—thus the 
moisture content will differ. 
The seasonal variation in general 
amounts to 2-3°),—mixers custom- 
arily allow for this variation by 
changing formulas. 
W. L. Hill, USDA, 


the following standard deviation in 


reported 


commercial shipments from one 
supplier of standard super, stating, 


“If one manufacturer can provide 
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such analysis, why can’t the others.” 
Standard Super at shipping time 


avg. P.O, Std. deviation 


20.76 ll 

20.79 16 

20.87 10 
Den analysis, open den, standard 
super 

20.50 10 
Triple super 

17.65 AA 

18.81] oe 


Potash Manufacturers Panel 
T. Wendt, American Potash 

« & Chemical Co., described 
the production of crystalline, agri- 
cultural grade muriate of potash, 
and granular agricultural muriate, 
defining the properties, particle 
size, analysis, density, etc. of the 
various grades. D. Bourne, duVal 
Sulphur & Potash Company, re- 
ported on the basic flotation proc- 
ess for potash manufacture, while 
Dean Gidney, Potash Company of 
America, discussed granular potash. 

All potash producers agreed 
that it is desirable to standardize 
on nomenclature, and indicated 
that when users agree on what they 
want, producers will be most happy 
to cooperate. 

The merits of potash offered 
by Southwest Potash Co. were de- 
scribed by Van Rogers; Robert 
Heck spoke for International Min- 
erals & Chemical Corp., and Ed- 
ward Kapusta represented U. S. 
Borax and Chemical Corp. 


Selid Nitrogen Carriers 


REVIEW of various solid ni- 
A trogen carriers for the ferti- 
lizer industry was presented by C. 
FE. Waters, Nitrogen Division, Al- 
lied Chemical Corp., who reported 
that the principal solid nitrogen 
carriers are: ammonium nitrate 
and ammonium nitrate—limestone 
mixtures, ammonium sulfate, sodi- 
um nitrate and urea. 

Ammonium nitrate for fer- 
tilizer use contains about 33.5°; 
nitrogen. Pellets are usually coated 
with a finely divided mineral such 
as kieselguhr or kaolin. Because it 
is so very soluble in water, and 


even more soluble in ammonia, 
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ammonium nitrate is the principal 
solid nitrogen compound in the 
majority of ammoniating solutions. 
It has particular value in granulat- 
ing mixed fertilizers—the basis for 
this is the very high rate of change 
in water solubility with tempera- 
ture. 

Ammonium nitrate-lime- 
stone contains 20.5° nitrogen and 
comprises about 60°, ammonium 
nitrate and 40°, mineral matter. 
The material furnishes calcium, 
needed in some soils, and if made 
with dolomite, it also furnishes 
magnesium. Most ammonium ni- 
trate-limestone products are in- 
tended primarily for direct appli- 
cation, but may occasionally be of 
service to the fertilizer mixer. 

The theoretical nitrogen con- 
tent of ammonium sulfate is 
21.2%. Although the relatively 
low nitrogen content is a disadvan- 
tage in high analysis fertilizers, 
ammonium sulfate is still the prin- 
cipal nitrogen compound added to 
mixed fertilizers in solid form. It 
is favored for its low hygroscopicity 
and generally good effect upon the 
condition of the fertilizer made 
with it. 

Sodium nitrate (commercial 
grades contain about 16°) nitro- 
gen) is used for direct application, 
and also in certain grades of mixed 


fertilizer that are required to have 
a particularly high proportion of 
their nitrogen in the nitrate form. 
For example, fertilizers intended 
for use on tobacco fields shortly 
after fumigation are required to 
have definite proportions of nitrate 
nitrogen. 

Urea has a higher nitrogen 
content than any other commonly 
used solid, the theoretical value 
being 46.6°%. Coated pellets are 
commonly used for direct applica- 
tion and for mixing. For making 
liquid mixed fertilizers, it is of 
course preferable to use uncoated 
pellets or even crystal urea. 

Urea is of value in mixed fer- 
tilizers because of its high nitrogen 
content. It is also of special value 
in nongranular goods, making 
them less likely to cake. It is usu- 
ally best to avoid making fertilizer 
that contains high proportions of 
both ammonium nitrate and urea, 
since the combination is likely to 
result in excessive hygroscopicity 
and stickiness. 

H. H. Tucker, Sohio Chemical 
Co., and J. Sharp, Spencer Chemi- 
cal Company completed the discus- 
sion on nitrogen materials, discus- 
sing the various nitrogen solutions 
offered to the fertilizer industry, 
solution nomenclature and the 
trend toward universal solutions. 


Phosphate Production—Use, Storage, Handling 


Moisture content, free acid content, particle size, 
porosity—are among specifications of superphos- 
phate important to ammoniation. 


THOROUGH analysis of 
A phosphates in the fertilizer 
industry,—the present status of rock 
supply, future outlook, use in con- 
tinuous superphosphate — produc- 
tion, use in making mixed ferti- 
lizers, etc., was presented by repre- 
sentatives of fertilizer raw material 
suppliers and fertilizer producers. 
J. Engelbus, IMC, opened the dis- 
cussions with an outline of pro- 
duction and quality control of 
phosphate rock. 

Manufacture of superphos- 
phate at Davison’s Curtis Bay, 


Md., plant was described by R. H. 
Wheless, Davison Chemical Co. A 
modern continuous manufacturing 
process described as the “Super- 
Flo” process was installed by A. ]. 
Sackett & Sons, Baltimore, with 
first production by the process in 
April, 1959. 

Davison’s Super Flo process 
was designed to tie into the exist- 
ing ground rock storage bunk 
ers, acid supply, and fume removal 
system. (The entire system, and 
illustrations were described in the 
June, '59 Agricultural Chemicals) . 
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The process uses rock analyz- 
ing about 74.5 to 750 BPL, re- 
ceived from Florida mines and 
ground to 75-800; minus 200 mesh. 
For each part of ground phosphate 
rock, sulfuric acid consumption is 
about .6 parts by weight basis 
1000 H,SO,. Moisture of the sup- 
erphosphate as it is discharged to 
storage is about 100; and after 3 
to 4 week cure, it drops to approxi- 
mately 60%. Conversion is in the 
range of 98.5°7, with a typical an- 
alysis being 20.20% APA and .25 to 
30 citrate insoluble. Higher con- 
versions can be attained, said Mr. 
Wheless, but at the expense of in- 
creased moisture, increased acid 
consumption and some impairment 
to product physical condition. 

“Some eighteen months of ex 
perience,” observed Mr. Wheless, 
have shown us that most of the 
savings and other benefits we had 
hoped for in our modernization 
have actually been achieved.” 

Final Responsibili 
ity 

As part of a panel discussing 
“triple superphosphate — its behav- 
ior in mixed fertilizer formula- 
tion,”” J. Markey, Tennessee Corp., 
reported that for most satisfactory 
ammoniation, the raw materials 
should contain correct amounts of 
free acid and moisture, — particles 
should offer adequate surface for 
ammoniation, and adequate por- 
osity. On the other hand, he re- 
minded his listeners, the mixed 
goods manufacturer must assume 
the final responsibility for success 
ful fertilizer production. He must 
CXETCISE operational controls: han- 
dle raw materials correctly; main 
tain correct ammoniation tempera 
ture; maintain correct reaction 
time; and assure correct distribu- 
tion of nitrogen solutions. 

Mr Markey reviewed the 
chemical and physical differences 
in the various grades of triple 
phosphate rop, coarse and granu- 
lar,—with relation to chemical anal- 
ysis, average screen analysis, and 
approximate ammoniation rate. He 
reported also on the effect of par- 
ticle size in ammoniation of triple 
superphosphate,—and on the efh- 


ciency of ammonia recovery as 
related to moisture content of 
triple super. 

Charles Franklin, Internation- 
al Minerals & Chemical Corp., an- 
other panel speaker, continued the 
discussion on characteristics of 
triple superphosphate, confirming 
Mr. Markey’s comment that ab- 
sorption of ammonia depends 
greatly upon porosity and particle 
size, with 80-mesh particles ammo- 
niated at about 4.3 lbs ammonia 
per unit P.O,, and 6-mesh particles 
ammoniated at 3.1 lbs ammonia 
per unit P.O,. He observed that 
moisture in ammoniating triple 
superphosphate should be about 
3.0°,—and that even distribution 
of liquid materials in the ammo- 
niator is particularly important 
for good ammoniation. In com- 
menting on the effect of tempera- 
ture in ammoniation, Mr. Frank- 
lin indicated ammoniation rate is 
below temperatures of 100° F. A- 
bove 100° F the ammoniation rate 
is about 4.0 lbs. ammonia per unit 


P.O,,—but this rate falls off as 
temperatures increase over 200° F. 

Don Walstad, American Cyan- 
amid Co., reminded Round Table 
members that although fineness 
and porosity of triple superphos- 
phate enhance ammoniation, these 
factors are not the most favorable 
for granulation. It is necessary, 
therefore, to adjust formulation 
practices for optimum ammonia- 
tion and granulation. He suggested 
adjusting the formula to increase 
the liquid phase and heat of re- 
action. 

Mr. Walstad presented the 
following comparison of rates of 
ammoniation and heat of ammoni- 
ation: 


Rate of Heat of 


Material Ammonia- Ammonia- 

Reacted tion Ibs tion per 

with NH;/unit pound 
Ammonia P.O; NH, 
Normal Super 5.8 1430 
Triple Super 3.8 1540 
Sulfuric Acid 66° 324 2940 
Phosphoric Acid 7.2 1780 


Metering, Sampling, Recording Among Problems 


ETERING, sampling, _ re- 
M cording, quality control, 
etc., were among discussions of the 
panel on “Communication Prob- 
lems in Instrumentation,” with 
comments and suggestions from the 
following participating experts: 
William Strauss, Foxboro Com- 
pany, Foxboro, Mass.; D. L. War- 
ren, BIF Industries, Providence, 
R. I.; A. Simmons, Fischer & Porter 
Co., Warminster, Pa.; and W. Law, 
Minneapolis-Honeywell, Minneap- 
olis. 

William Strauss in comment- 
ing on meters and control of mater- 
ial flow in a fertilizer plant, ob- 
served that more and more vari- 
ables are being recorded in modern 
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of this report on 
The Fertilizer Industry Round Table 
will appear in the February 
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plants. These, he said, are record. 
ed continuously, and necessary ad- 
justments made automatically. Ef- 
ficient operation in a plant, would 
require several operators, yet a 
well planned plant, with adequate 
instrumentation, recorders, etc. can 
operate very effectively with min- 
imum operators in a central room. 
Mr. Strauss pointed out that con- 
densed control panels are increas- 
ing in use,—offering the operator 
all data in a smaller space than 
previously occupied by some con- 
trol panels. 

Che speaker also observed that 
modern control methods can _ re- 
lieve the laboratory of routine pro 
duction checks, — that instruments 
can be used to reduce losses of over- 
formulation in the fertilizer plant. 
“There is a need in the fertilizer 
plant” he observed, “for continu- 
ous in-line moisture analysis.” This 
problem, he added, can probably 


(Continued on Page 75) 
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Pesticides And Public Health 
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It, therefore, seems logical that if any 
further legislative and regulatory activity 
is deemed necessary to protect the public 
health, it should be directed toward the 
user rather than toward the manufacturer. 


Most cases of poisoning with the organic 
phosphates, and probably with other pesti- 
cides as well, result from flagrant disregard 
of safe handling instructions and from gross 
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HE principal problems in 
"Dcnhake pesticides to- 
day concern economics rather than 
health, Dr. Harold H. Golz, di- 
rector of industrial health, Ameri- 
can Cyanamid Co., New York, de- 
clared at a symposium on public 
health aspects of agricultural chem- 
icals. The symposium was held 
Nov. | in San Francisco as a part 
of the joint meeting of the Indus- 
trial Medical Association, Ameri- 
can Industrial Hygiene Association, 
and the Occupational Health Sec- 
tion of the American Public Health 


Association. 
In recent years, Dr. Golz 


pointed out, there has been a pro- 


~ —3 


nounced trend in the legislative 


and executive branches of govern- 


ment toward absolutism in protec- 


tion of the public from environ- 


mental health hazards created by 
man. While the motivation for 


this pursuit of perfection is com- 


mendable, he said, the question of 
whether the benefits are worth the 
higher cost as compared with the 


cost of a more reasonable program 


is a matter for debate. An impor- 


tant part of the cost is the discour- 


agement of research and develop- 
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5 carelessness in storing these materials. 
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ment, without which technological 
progress must cease. 

To comply with current stat- 
utes and regulations, the manufac- 
turer of a new pesticide must invest 
a minimum of four years and §$1,- 
000,000 before a single pound may 
be sold. An average would be closer 

five years and a $2,000,000 in- 
vestment. There is every indication 
that this situation will worsen 
before it improves, Dr. Golz con- 
tinued. Factors of competition, ob- 
solescence and adverse governmen- 
tal decisions on controversial issues 
combine to create a real possibility 
that the manufacturer may never 
realize sufhcient profit to recover 
his investment. Certainly no small 
company can undertake such a 
gamble, and increasing numbers of 
large companies are becoming re- 
luctant to speculate with their cap- 
ital in an enterprise in which the 
odds against a reasonable profit 
are constantly growing larger, he 
said. 

The imposition of heavy re- 
strictions upon industry would be 
justifiable if there were unequi- 
vocal evidence that without them 
there would be a significant public 
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health problem. But there is no 
Golz said that 


such evidence. D1 
he knew of no instance in which 
residues of pesticides on food have 
affected the health of consumers in 
any way, even before Federal Law 
required the establishment of tol- 
erances. It would seem that the 
public food supply already is ade- 
quately, perhaps excessively, pro- 
tected, he said. 

It is, of course, an established 
fact that many accidents have oc- 
curred in the handling and applica- 
tion of the more toxic pesticides. 
What we do not know is the mag- 
nitude of the problem. With the 
phosphate ester insecticides, there 
has been widespread mis-diagnosis 
of poisoning, and cases of suspected 
or confirmed poisoning are fre- 
quently dramatized in public com- 
munication media. Despite the 
high toxicity of many of the or- 
ganic phosphates, Dr. Golz contin- 
ued, we believe that, contrary to 
public opinion, their safety record 
is remarkably good considering the 
quantities used. 

There is general agreement 
that there are no reliable data on 
the incidence of poisoning with 
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pesticides. The State of California 
is to be commended on the fact 
that is has made the only systematic 
effort to collect data. However, the 
figures are quite misleading be 
cause they are based on the physi- 
cian’s first report of occupational 
injury. “I would venture a guess 
that the majority of cases reported 
in this manner could not be con 
firmed,” Dr. Golz stated. 


Most cases of poisoning with 
the organic phosphates, and prob 
ably with other pesticides as well, 
result from flagrant disregard of 
safe handling instructions and from 
gross carelessness in storing these 
materials. Wayland 
stated “Accidents with pesticides 


Haves has 


which do not involve a_ violation 
of the instructions and precautions 
on the label are extremely rare.”"* 
It, therefore, seems logical that il 
any further legislative and regula 
tory activity is deemed necessary to 
protect the public health, it should 
be directed toward the user rather 
than toward the manutacturer as 
has been the case in the past. Untul 
man can be educated to avoid care 
lessness, Dr. Golz predicted, tech 
nological progress will exact its toll 
in accidents whether it be in the 
helds of pestic idles, space travel or 


even recreation 


\lso appearing on the panel 
was Robert Z. Rollins, chief of the 
Bureau of Chemistry, California 
Department of Agriculture, Sacra- 
mento. He said that pesticides are 
indispensable in) modern produc 
tion of food, feed and fiber crops; 
lor the protection of wood struc 
tures, fabrics, and stored foods; and 
lor the protection of livestock and 
people themselves from annoying 
pests. Much of the spectacular con 
trol of vector-borne diseases and 
increase in agricultural production 


Rollins 


stated, has been achieved by con 


in the past 20 years, Mr 


trol of pests with chemicals. 

In addition, Mi Rollins said, 
more is known about the toxicities 
of the common pesticides than is 
known about the toxicity of mus 


*Hayes, W. V., Jr., “Agricultural Chemi- 
eals and Public Health.” Public Health Re- 
ports ¢9:8938, October 1954, 
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tard, pepper, collee, or of most 
foods or drugs. It is probable, he 
added, that some common foods 
would not pass the scrutiny to 
which pesticides are subjected. A 
constant program of inspection and 
sampling assures users that the 
materials conform to their guar- 
anteed analysis and that the label- 
ing complies with requirements ol 


law, he pointed out. 


Dr. John T. Wilson, Jr., Santa 
Clara County Health Department, 
San Jose, Calif., said that the prob- 
lem of agricultural pesticide poi- 
soning is closely related to the 
forms in which these substances 
are applied, the method of appli- 
cation, the method and time of 
harvesting, and the people who 
work at these tasks. Few cases of 
illness occur among formulators of 
pesticides because protective con- 
trols are utilized. The person who 
applies the pesticide in the field, 
whether he be owner or itinerant 
worker, Dr. Wilson said, is most 
apt to be exposed to a dangerous 


concentration during application. 


The problem of poisoning 
from agricultural pesticide chemi 
cals will largely be solved when no 
further cases occur on the farm, 
Dr. Wilson predicted. This will 
occur, he added, only when there 
is a full appreciation of the dan- 
gers inherent in the use of each 
substance and = when protective 
equipment is used properly. Ideal- 
lv, he said, one would restrict the 
use of hazardous agents to a small 
number of trained people. Super- 
vision of this group is important- 
also supervision of those working 
near them. Thus, Dr. Wilson con- 


cluded, if a worker cannot be con 


trolled, he cannot, indeed should 
not, handle these agents. 

In establishing tolerances or 
the amount of pesticide residue 
which may be found on the raw 
agricultural commodity, the Food 
and Drug Administration primar- 
ily is concerned with chronic toxi- 
city, Dr. Mitchell R. Zavon, Ketter- 
ing Laboratory, Cincinnati, said. 
Acute toxicity, he continued, usu- 
ally does not enter into the pic- 
ture. The objective, Dr. Zavon 
explained, is “to set tolerated resi- 
dues more or less regularly over 
long periods of time.” 

As presently established these 
values appear to be quite conserva 
tive, he said. No illness has appar 
ently resulted from such residues 
and the health of the public has, 
if anything, been benefitted by the 
resultant abundance of food. How- 
ever, it should be recognized that 
in establishing tolerances, values 
are based on animal toxicity data 
and the minimum amount ef chem 
ical needed to do the required pest 
control job. No account is taken 
of the amount of chemical removed 
during processing and food prepa- 
ration, nor is there any significant 
amount of data derived’ from 
studies on human beings as a check 
on the validity of our present con 
trol methods, he pointed out. 

By and large there is excellent 
compliance with established toler- 
ances. There can be no question, 
however, that there are violations 
and many seizures have been made 
of foodstulls containing excessive 


Milk has 
been a particularly difhcult prob 


residues of pesticides. 


lem in this regard because of the 


(Continued on Page 76) 


pesticides than is known about the toxicity ef mustard, 


pepper, coffee, or of most foods or drugs. It is prob- 


able that some common foods would noi pass the 


scrutiny to which pesticides are subjected. 
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200 Reports Heard 


Current and Future Pesticides are Topics 


at Annual Entomological Society Meeting 


Board of Scientists Advocated to Assist FDA 


HAT guidance can scientif- 

ic inquiry give on public 

health issues like the one 
which flared during the 1959 pre- 
Thanksgiving season, when the 
government ordered the destruc- 
tion of cranberries alleged to be 
unsafe because of the improper use 
of chemical weed killers? 

This widely publicized inci- 
dent caused the appointment of a 
Panel on Food Additives to advise 
President Eisenhower, through his 
Science Advisory Committee, on 
the scientific and administrative 
problems involved in the increas- 
ing use of food additives. 

Dr. J. George Harrar, Vice- 
President of The Rockfeller Foun- 
dation and a member of the Panel, 
discussed its recommendations in a 
Plenary Address at the annual 
meeting of the Entomological So- 
ciety of America, held at the Had- 
don Hall Hotel, Atlantic City, 
N. ]., November 28-December 1. 

Dr. Harrar reported that the 
Food Additives Panel had reviewed 
three major problems concerning 
carcinogenic (cancer-producing) 
food additives: (1) recognition; 
(2) the relationship of animal dos- 
ages to cancer production in man; 
and (3) administration difficulties 
in recognition and relationship. 

Dr. Harrar pointed out that 
the law had allowed a very narrow 
margin of administrative discretion 
to the Secretary of Health, Educa- 
tion, and Welfare, Arthur S. Flem- 
ming, when he ordered the destruc- 
tion of the cranberries. To help 
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avoid future fiascos of this type, Dr. 
Harrar told ESA, the Panel has rec- 
ommended that an advisory board 
of scientists be created to assist the 
Secretary in evaluating the scien- 
tific evidence concerning the health 
ellects of food additives. 

Dr. Harrar explained that the 
definition of a carcinogen requires 
discretion in its interpretation, be- 
cause so many variables enter into 
a judgment as to whether a partic- 
ular substance is or is not carcino- 
genic. 

Since the margin of adminis- 
trative discretion based on the rule 
of reason is unavoidable if the 
amendment is to be workable, this 
discretion must rely, the Panel 
maintained, on the most informed 
and expert scientific advice avail- 
able. 

It was the Panel's conclusion, 
Dr. Harrar stated, that the rapidly 


More than 800 entomol- 
ogists from industry, exten- 
sion services and government 
attended the national meet- 
ing, to discuss pest control 
problems, general entomol- 
ogy, apiculture, physiology 
and toxicology, genetics, etc. 
An estimated 200 research re- 
ports and invitational papers 
were presented at concurrent 
sessions. Reviewed on these 
pages are some of the reports 
presented at this meeting. 


increasing number of new chem- 
icals of value for agriculture and 
food production demand vigilant 
and careful scrutiny to safeguard 
the consumer from those that may 
present carcinogenic and other 
toxic hazards. 

He discussed the following 
Panel recommendations to serve 
this end: 

(1) A board of scientists be ap- 
pointed to advise the Secretary of 
Health, Education, and Welfare and to 
assist in the evaluation of the scientific 
evidence on the basis of which decisions 
have to be made prohibiting or permit- 
ting the use of certain possibly carcino- 
genic compounds, 

(2) The board be composed of sci- 
entists from the National Cancer Insti 
tute, the Food and Drug Administra- 
tion, the U. S. Department of Agricul 
ture, and of scientists outside govern 
ment nominated by the National Acad 
emy of Sciences 

(3) Major functions of the board: 
(a) to weigh evidence as to whether or 
not the tests for carcinogenicity are ap- 
propriate and reasonable and whether 
the substance under test is or is not car- 
cinogenic as determined histopathologi- 
cally or by other scientific criteria; and 
(b) to advise as to whether the addition 
of the substance to agricultural products 
would result in a concentration exceed- 
ing its natural background level 

(4) Legislation should be modified 
if it does not permit the Secretary of 
Health, Education, and Welfare to ex- 
ercise reasonable discretion. 

(5) All government agencies con- 
cerned with carcinogenic food additives 
should step up the study of representa- 
tive carcinogens in a variety of animal 
species in an attempt to define dose-re- 
sponse relations. 

(6) Studies of substances to which 
large numbers of individuals have al 
ready been exposed should be under- 
taken to relate them to the incidence of 
cancer in the exposed individuals. 

(7) Additional safe and effective ma- 
terials for the production and processing 
of foods should be actively sought by 
industry, by the Department of Agricul- 
ture, and by the state agriculture sta- 
tions 
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New A pproach To Insect Control Seen Necessary 


EVELOPMENT by insects of 

resistance to insecticides and 
certain potential hazards associated 
with the use of insecticides em- 
phasize the necessity of exploring 
new approaches to insect control, 
observed S. F. Knipling, chief of 
USDA's entomology research divi- 
These new methods of con- 
“if we 


sion. 
trol will materialize only 
broaden and intensify basic investi- 
gations in the field of entomology,” 
he added. 

Further research into the fun- 
damentals of insect physiology, be- 
havior, nutrition, and factors that 
affect insect population trends may 
suggest new approaches such as the 
use of natural or synthetic sex at- 
tractants, growth regulating chem- 
icals, chemical sterilants, biological 
control agents, or materials that 
interfere with insect metabolism, 
he said. 

Dr. Knipling remarked that 
there is every reason to be optimis- 
tic about the future of insect con- 
trol. The very concept of dealing 
with entomological problems on a 
national and international basis is 
evidence of the world recognition 
of the importance of insects to hu 
man welfare, he remarked. 

Chemical industries with thei 
well trained scientists and develop 
ment resources are in a position to 
develop substitute insecticides and 
other chemicals to meet emergen- 
cies such as those that have arisen 
in the past decade. Furthermore, 


he said, educational institutions 
have and are developing scientists 
who are qualified to undertake in- 
tricate and complex research into 
the fundamentals of insect life 

“the master key to further progress 


in dealing with insect problems.” 


Prescription Pesticides 


NOTHER government official, 
Dr. Albert Perry of the Public 
Health Service remarked: 


“It is not far-fetched to predict 
that in the not-too-distant future 
one might be able to prescribe an 
insecticide for a particular need, 


42 


much as the pharmacologist pre- 
scribes a drug.” This precision in 
insect-pest control is merely one of 
the goals of present research efforts 
to understand more fully insect 
physiology and toxicology, he add- 
ed. Dr. Perry discussed the contri- 
butions of insect physiology and 


toxicology to human welfare. 


Based on the principle that 


some organisms have the ability to 
detoxify and eliminate a com- 
pound, insect physiologists and tox- 
icologists are now synthesizing com- 
pounds such as acethion, acetoxon, 
prothion and propoxon with pre- 
dicted favoring warm 
blooded animals. They also are 
engaged in research in other meth- 


toxicities 


ods of insect control—due to stricter 
regulations against toxic residues 
on foodstuffs—utilizing enzymes, 
hormones and antimetabolites. 


Boll Weevil Hit in Weak Sbvot by Entomologists 


‘ PROGRAM designed to use 


existing chemical and = cul- 
tural methods against an extremely 
critical period in seasonal existence 
of the cotton boll weevil has shown 
promise in tests conducted since 
1958 by the 
Experiment Station. 


Texas Agricultural 


Three entomologists from the 
Texas Station, ]. R. Brazzel, T. B. 
Davich and L. D. Harris, reported 
that the controls were applied in 
the fall when the diapausing boll 
weevil population is developing. 

Methyl 


mologists said, was highly effective 


parathion, the ento- 


for the control of diapausing wee- 
vils in a caged small-plot experi- 
ment conducted in 1958. The adult 
population was killed by periodic 
applications of the insecticide be- 
fore any attained firm diapause. 

A large-scale field experiment 
conducted during 1959-60 in the 
West Texas 
also produced encouraging results. 


Presidio area of far 


Four applications of methyl para- 


thion at .5 pound per acre were 
applied on a 12 to 14-day schedule 
beginning just before harvest and 
continuing until frost. Approxi- 
mately 525 acres were treated—400 
acres were about 15 miles from 
the nearest untreated field and 
2.300 


were used for the comparison. 


acres of untreated cotton 

Boll weevil damage was not 
found in the 400 acre treated field 
until August 25 and no extensive 
damage resulted from weevils dur- 
ing the season. Weevils were found 
on May 10, 1960, on seedling 


cotton in the untreated area. Sixty 
per cent of the untreated fields 
were infested by June 30. 

The entomologists said the re- 
sults from this experiment indicate 
that the late-season applications of 
insecticides reduced the numbers 
of over-wintering boll weevils and 
possibly eliminated them in parts 
of the area. They believe the re 
sults merit further research for 
several reasons: namely, financial 
savings due to need for fewer in 
secticide applications; more effec- 
tive use of predator and _ parasite 
populations for the control of in- 
jurious pests; fewer generations of 
boll weevils would be subjected 
to the selective action of insecti 
cides and the possibility of their 
developing resistance lessened; and 
such a program would allow the 
cotton to set most of the crop with- 
out the potential threat from wee- 
vil damage if rains or other factors 
disrupted control schedules. 

If a high percentage of the 
overwintering could be 
éliminated in the fall, natural mor- 
tality during the winter and sup 


weevils 


plemental control measures dur- 
ing the next year could bring this 
$300 million pest much closer to 
eradication, the entomologists said. 


PART Il 


of this report of the annval 
meeting of the Entomological 
Society of America will appear 
in the February issue of 

AGRICULTURAL CHEMICALS. 
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VELSICOL 


INSECTICIDE OUTLOOK for 


1961: 


plans, promotions, and favorable trends indicate 
expanded sales opportunities for formulators! 


= 


* 


You 
a 


HEPTACHLOR 


Extensive tests conducted by 
leading experiment stations prove 
that Heptachlor can’t be beat for 
effectiveness in control of soil in- 
sects. Demand for Heptachlor 
continues to grow. In 1961, you 
will see more intensive advertis- 
ing to capture even more sales. 
Besides major regional and state 
media, Heptachlor will be pro- 
moted in hundreds of local news- 
papers and billboards. 


coh 


ERE PPro 


we ie 2 


.-. branching out! 
Endrin is relatively new, in 
terms of uses and acceptance. 
1960 saw the development of 
many new Endrin markets. 
Apples, potatoes, cotton and 
many other crops were widely 
treated with Endrin during 
the past year. The use of 
Endrin-Methyl! Parathion 
mixtures for cotton insect 
control proved especially 
popular and effective. In 
1961, you can anticipate a big 
Endrin demand inall markets, 
helped along by strong pro- 
motional programs keyed to 
local requirements. 


CHLORDANE 


...- better than ever! 


If they held popularity contests 
for insecticides, Chlordane would 
win the gold cup every year. Lawn 
and garden use has risen sharply 
as Chlordane has become estab- 
lished in crabgrass control. 
Chlordane is preferred because of 
its unmatched safety and per- 
formance record. 1961 promo- 
tional plans call for greatly in- 
creased local advertising, more 
national advertising, sales promo- 
tion and educational materials, 
and many other innovations. 


WATCH FOR MORE DETAILS ON VELSICOL INSECTICIDE SALES SUPPORT PROGRAMS! 


\en/ VELSICOL CHEMICAL CORPORATION 
330 East Grand Avenue, Chicago 11, Ill. 


Velsicol International Corporation, C. A., P. O. Box 1687—Nas 
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Washington Horticultural Ass'n. 


Proper Application Methods Stressed 


For Effective Control of Fruit Tree Pests 


Growers Should Know at 
what time in the insect’s life it 
is easiest to kill, and what ma- 
terial will do the best job. 
When an orchardist does de- 
velop a good spray program, 
he should stay with it until a 
better spray program is de- 
veloped. 


Costs, thinning, and new 
products also are discussed at 
56th annual meeting. 


by Loren H. Milliman 

© matter how good an in 
N secticide is, it will fail to 
control the pests if it is applied at 
the wrong time or in the wrong 
wavy, Edward W 
ogist at the Tree Fruit Experiment 


Wash., told 


orchardists during the 56th annual 


Anthon, entomo!l 


station, Wenatchee, 
meeting of the Washington State 
Hlorticultural association in Ya 
kima. More than 1,200 were regis 
tered tor the event which started 


Dec. 5 and ended Dec. 7. 


Having good neighbors who 
also combat insect pests correctly 
is important in obtaining control, 
Mir Anthon added in his talk on 
Causes of Stone Fruit Pest Con 
trol Failures.’ Growers should 
know at what time in the insect’s 
lile it is easiest to kill, and what 


material will do the best job. 


‘When an 


good spray program which has pro 


orchardist has a 


duced good quality fruit, he should 


stay with it until a better spray 
program is presented,” the speaker 
declared in warning against trving 


some “one-shot” material. 
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Tedion is an acaricide which 
should be applied when the mites 
first appear, because it acts slowly 
but has ovicidal action and is most 
efllective on immature mites. Para 
thion and Malathion have good 
fumigating qualities so must be 
used when the temperature is high 
to obtain the full value of then 
effectiveness. 

Belore the peach twig borer 
became difhcult to control, a spray 
could be applied either in the pre 
pink or in the shuck stage, and even 
if the timing were poor, the spray 
was ellective. Now, better timing 
and a thorough spray application 
are needed. Where the intestation 
is severe, both pre-pink and petal 
fall sprays are required. 

If other peach growers in the 
vicinity fail to control borers in 
their orchards, difficulties will re- 
sult, the speaker commented, be 
cause the residual action of these 
early sprays is not eflective long 
enough to control borers which 
attack peaches in May and early 
June 

Many catfacing insects which 
cause losses of up to 12°, of the 
harvested fruit could have been 
killed by spraying the cover crop 
at the right time. Ditch banks and 
borders of the orchard should be 
sprayed at the same time as the 
trees. 

Failure to change the spray 
discs or adjust the direction of the 
spray nozzles when moving from 
peaches to a cherry planting, for ex- 
ample, is another cause for lack 
of control of pests. 

Mr. Anthon advised the grow- 


ers to obtain daily information on 


weather prospects in their own lo- 
cality when they planned to spray, 
because oil will damage trees in 
cold weather, and some other ma- 
terials are harmful when tempera- 
tures are high. 

Losses to bee keepers were 
recognized by the orchardists who 
adopted a resolution seeking addi- 
tional research to eliminate bee 


poisoning in the orchard areas. 
Thousands of stands (hives) have 
been lost in the Yakima area alone 
during each of several seasons, and 
some bee men are threatening to 
give up the business if a solution 


is not found. 


Sevin As Thinner 
Sevin looks very promising as 
a thinner on Jonathan, Newton 


and some other varieties where 
other thinning chemicals have been 
erratic, according to Dr. L. P. 
Batjer, USDA principal physiolo 
gist stationed in Wenatchee. In 115 
different treatments over three sea- 
sons consistent thinning was ob- 
tained. Dr. Batjer conducted some 
of his tests in Australia to speed 
up his investigations with the in 
secticide which was first used com- 
mercially in 1958 to combat DDT- 
resistant codling moths. 

It was observed in the Manson, 
Wash., area that some thinning of 
fruit resulted when Sevin was ap 
plied shortly after full bloom. As 
a result of tests conducted to date, 
it appears that best thinning re 
sults are obtained from applica- 
tions made between 15 and 25 days 
following full bloom. Dr. Batjer 
commented that three seasons are 
insufficient to provide conclusive 
evidence. 
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He added that he was not sug- 
gesting that orchardists use the in- 
secticide to replace the thinning 
materials they have been using in 
the past, but they could make some 
trials of Sevin under their own 
orchard conditions. Where trees are 
planted close and pruning has been 
light, there is a possibility of over- 
thinning, he warned. 

Studies have not been made 
on the minimum amount of Sevin 
which will provide _ satisfactory 
thinning, but 11/4 pounds per 100 
gallons of water produced as muc') 
thinning as did twice that amount. 
In one trial 3; pound per 100 gal- 
lons thinned as much as did 1!, 
pounds, he added. 

Seed abortion apparently oc 
curs only in the Delicious variety 
when Sevin is used as a thinning 
spray, with 47°, of the seedless 
fruit persisting at harvest. How 
ever, the size of the seedless fruit 
was as good as that of the apples 
with seeds, and the shape was per- 
fect, according to Dr. Batjer. 


Costs of Spraying 

Costs of spraying apple and 
pear orchards were reported on by 
Wallace Van Amburg, horticultu 
ist for the Perham Fruit corpora 
tion, Yakima. He advised orchard 
ists to keep in mind the possible 
carry-over of pests when they are 
planning their spray program. In 
1954, a satisfactory spray program 
cost $57 an acre for apples and $65 
an acre for pears. Since then there 
has been a shift to more expensive 
materials. 

However, materials which cost 
more per pound actually may be 
the most economical to use if a 
smaller number of spray applica- 
tions are adequate, he pointed out. 
In the Perham Fruit corporation 
orchards, apples receive one dor 
mant spray, a cover for first brood 
codling moths, and a late-summet 
spray for aphids and mites, with 
possibly a second cover for second 
brood codling moths. If the moths 
have been a problem, two sprays 
are applied about two weeks apart, 
for the first brood. 

The dormant spray is oil or an 
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oil-lime sulfur combination, with 
zinc oxide added if there is zinc 
deficiency. If all three materials are 
used, the cost comes to $14.48 per 
acre for materials. Depending on 
conditions, the dormant spray is 
alternated annually with a_ pink 
stage miticide (Genite, Fenson or 
Mitox) for red and brown mites, 
and BHC for aphids. Control of 
rosy aphids has become more of a 
from 
DDT unless the pest is checked 
with a delayed dormant or a pink 


problem since the switch 


stage spray, Van Amburg declared. 

Using 3! pounds of Fenson 
and nine pounds of BHC W = 12 
and twelve pounds of zinc oxide 
per acre, the material cost is $11.34, 
he reported. Mildew control on 
susceptible varieties calls for 4'. 
pounds of Karathane and 12 ounces 
of X 77 spreader, bringing the cost 
per acre for these materials to 
$7.50. 

Mr. Van Amburg likes Guthion 
and Sevin for codling moth con- 
trol, because of their long residual 
action, but they seem to have elim- 
inated the beneficial insects for the 
season. Mite and aphid predators 
seem to have buili up some re- 
sistance to DDT and _ parathion, 
so these materials have certain ad- 
vantages, according to the speaker. 

For mites, he uses Kelthane 
and Tedion. Based on an applica. 
tion of 800 gallons per acre, he 


reported the following costs: 
Material Rate per Acre Cost per Acre 
Guthion 12 Ibs $21.36 
Sevin 12 Ibs 14.16 
Parathion 8 Ibs 7.28 
DDT 24 Ibs 7.92 
Kelthane 15 lbs 13.50 
Tedion 8 Ibs 13.84 
Malathion 16 Ibs 12.16 
Diazinon 16 lbs 20.00 


Kelthane or Tedion with Mal 
athion make a good combination 
for mites and aphids. Diazinon is 
effective than Malathion 
and is an excellent aphicide. Te- 


longer 


dion, because of its slow action, 
should not be used where a heavy 
mite infestation has developed, he 
pointed out. 

Figuring in depreciation, re- 
pairs, gas, oil, and labor, the cost 


of applying from 600 to 800 gallons 
per acre by airblast machine is 
about $6 an acre. 

Pear blight can be controlled 
by three applications of 20°, cop- 


per-lime dust at the rate of 30 
pounds per acre. 


Concentrate Sprays 

Concentrate type spray appli- 
cations are hazardous for large op- 
erators, Francis Crane of Brewster, 
Wash., declared, but for the small 
grower who is perceptive, precise 
and meticulous, concentrate spray- 
ing can be equal to or better than 
what is achieved with the heavier 
airblast machines. 

Mr. Crane reported that his 
total costs per acre, using a concen- 
trate machine, were $65 for three 
cover sprays. Mr. Van Amburg 
listed his total costs at from $85 
to $113.50 per acre, depending on 
the program (His 
schedule included a dormant ap- 


used, spray 


plication that cost $20.48 per acre.) 


Farm Poisonings 

Since organic phosphorous 
compounds have been introduced 
into Finland these materials have 
provided one of the most common 
means of suicide there, reported 
Dr. James E. Zimmerman of the 
Highland Medical clinic, Cowiche, 
Wash. 

“On the average, one of you 
will leave a chemical around which 
will kill some child this year,” he 
told the 
makes a doctor feel bad to see a 


orchardists. “It always 
little child made ill or die because 
Farm 


of some adult's carelessness. 
poisonings and accidents are much 
more serious than industry's, he 
declared. 
Although all 
panies list atropine as an antidote 


chemical com- 
for organic phosphorus spray poi- 
soning, Dr. Zimmerman classed as 
“stupid” the practice of growers 
treating themselves with the ma- 
terial which is itself a poison. 

\ wonderful new drug has 
been developed by the Army and 
has become available to civilians 


for the first time this year, although 
limited supply. 


it is in_ strictly 
(Continued on Page 82) 
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PRODUCTION 
ROUND TABLE 


by Robert E. Robinson 
{tlanta Utility Works 
East Point, Georgia 


Equipment Maintenance (Part 2) Analyzing Failures 


GENERAL OBSERVATIONS APPLICABLE TO MOST EQUIPMENT 


(Continued from December Issue 


5. Indications to the Sense of Taste 
a) Acidity or alkalinity 
May sometimes help spot an abnormal pro- 
cess condition or identify a leakage con- 
dition 
b) Rancidity 
May indicate condition of oils or greases 
FAILURES OF PARTICULAR 
EQUIPMENT 


ANALYZING PERFORMANCI 
ITEMS OF 
1. Belt Conveyors 
Indication Check 
Straightness of belt splice 
Warpage of belt 
Improper loading (on one 
side) 
Frozen idler rolls 
Conveyor frame not square 
and true 
Pulleys out of square 
Idlers cocked 
Material build-up on pulleys 
or idler rolls 


Belt not tracking 
properly 


Adjust take-ups for proper 
belt tension 

Frozen idler rolls 

Material build-up 


Belt slipping 


Idlers spaced too far apart 

Belt carcass too light 

Belt carcass failing 

Adjust take-ups for proper 
belt tension 


Belt sagging 


Indicates belt not tracking 
properly (see above) 


Belt wearing on edge 


Frozen idler rolls 

Material build-up, especial- 
ly on return belt idlers 

Loading chute skirts or flash- 
ing rubbing on belt 

Poor loading conditions 
especially with abrasive 
materials 


Belt wearing on cover 


| 
| 
| 


Indication Check 

Excessive belt tension (un- 
der engineered) 

Severe conditions (heat, 
moisture, chemicals, abra- 
sion); requires special 
belt materials, features 


Premature failure of belt 


Belt too stiff for width and 
load; 

New belts will 
with use 


Belt does not trough 
properly 
loosen up 


2. Rotary Drum Equipment 
(Batch Mixers, Ammoniators, Dryers, Coolers) 


Material build-up, missing 
flights or other parts, con- 
dition of liquids distribu- 
tors or spargers 


Changes in performance 
as failure to discharge 
properly, changes in 
analysis, fuming, dust- 
ing, leakage 


Adjustment of seal 
loose parts 


Binding or rubbing of 
steel to steel 


parts, 


Levelness of base (unless 
an inclined unit) 

Cant of trunnion wheels 
(see manufacturer's in- 
structions) 

Adjustment of drive gear 
and pinion 

Adjustment of thrust rollers 


Drum thrusting to one 
end 


Adjustment of mesh of teeth 

Alignment of gear and pin- 
ion axes (parallel for 
proper tooth contact) 

Soft metal in gear, pinion 


Excessive wear of gear 
and pinion teeth 


3. Screening Equipment 
(Revolving Screens, Vibrating Screens) 


Holes in screen wire cloth; 
replace 

Tailings chute plugged and 
tailings bouncing or spill- 
ing over; clean chute, re- 


Lumps in fines hopper 
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Indication 


Check 


Lumps in Fines Hopper 
(Continued) 


Reduced screening 
capacity 


Change in Vibration 


4. Tailings Mills 


pair tailings mill, install 
baffles or seals to prevent 
material from _ getting 
back into fines hopper 
Feed to screen bouncing 
over or leaking past 
screen body near intake; 
install baffles or seals 


Inadequate tailings mill re- 
sulting in too much “‘run- 
around” 

Non-uniform distribution of 
material on screen sur- 
face; screen not level, 
correct feed chute 

Material build-up, screens 
blinded; clean wire cloth 

Clean out closed screening- 
tailings circuit regularly 
to remove permanent 
“run-around” 

Adjust vibration (see manu- 
facturer's instructions) 
(see below) 

Check bumper on revolving 
screens 

Use slotted opening wire for 
greater % open area 
unless paper scraps and 
wood slivers are a prob- 
lem 

Add a primary crusher or 
breaker to reduce large 
lumps ahead of screen to 
reduce “run-around” by 
permitting more material 
to pass the screen the 
first time, thus reducing 
the load on the tailings 
mill, elevator and screen 
and increasing the effec- 
tive capacity of the 
screen and entire mill. 


Condition of springs or 
shock-mounting cushions 
Material - build - up (may 
dampen vibration) 

Drive (slippage, 
speed) 

Change in weight due to 
change in wire cloth 
(may change balance 
and affect vibration) 

Adjust vibration (see man- 
ufacturer's instructions) 


correct 


(Pulverizers, Cage Mills, Chain Mills, Impact Mills) 


Inadequate performance 
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Wear of working parts; re- 
place, or repair by build- 
ing up with hard surface 
weld rod; reverse and re- 
install reversible ham- 
mers etc. 

Condition of breaker plates, 
gratings; clean, free-up, 

re-adjust 


Indication 


Check 


Inadequate Performance 


(Continued) 


Violent vibration; 
out-of-balance 


5. Bucket Elevators 
Loss of capacity 


Elevator choking down 


Irregular running 


Buckets slapping against 
casing, or opposite 
strand of chain 


Chain climbing sprocket 
teeth 


Improper speed 

Proper feed 

Excessive permanent ‘“‘run- 
around" in closed circuit; 
tailings chute should be 
blocked off and all mate- 
rial removed regularly. 
This will remove metal, 
very hard lumps of mate- 
rial and other foreign 
material, leaving the 
tailings mill free to work 
on the oversize tailings 
from the screen 
build-up 

Inadequate power; many 
jobs are more severe now 
than formerly, especially 
with wetter mixes, more 
build-up 

Condition of drive; slippage 

Loss of hammer heads, cage 
rungs; chain replace 


Buckets missing 

Material build-up in buckets 

Material not discharging 
properly; check discharge 
throw-plate, speed; re- 
duce speed for light, dus- 
ty or fluffy materials if 
not discharging properly 

Provide as uniform a feed 
as possible to the ele- 
vator 

Improper loading; provide 
as uniform a feed as pos- 
sible to the elevator; use 
feeder, or regulating val- 
ve in elevator intake 
chute; use loading leg, 
curved boot plate where 
applicable 

Drive; adequate 
drive slippage 

Chain and buckets out of 
balance; missing buckets, 
buckets not uniformly 
spaced; some _ buckets 
heavier than others not 
spaced evenly, material 
build-up in buckets 

Chain too loose; adjust take- 
ups or increase weight on 
gravity take-ups 

Casing too small, especially 
for tall elevators 

Use anti-sway plates 

Elevator not true (vertically 
plumb) 

Chain or sprocket badly 
worn or out-of-pitch 

Shafts not horizontal and 
parallel 

Sprocket warped 

Elevator not true (vertically 

plumb) 


power, 
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Indication Check 

Chain speed too fast 

Improper discharge with 
material falling back 
down elevator shaft 

Casing too small in section, 
relative to bucket size 

Feed uniformly 


Select chain with graphite 
lubricated barrels in 
block links; special ma- 
terials if necessary, es- 
pecially for corrosion and 
high temperatures 


Excessive dusting and 
blow-back 


Chain freezing 


Provide venting to remove 
fumes, moisture, lower 
temperatures 

Select special materials if 
necessary 


Corrosion 


RECOGNIZING SPECIAL OR UNUSUAL CIRCUMSTANCES 


Temperature, Weather Con- 
ditions 

Electrical voltage coming in 
to plant or equipment 

Air pressure 

Operating procedures, tim- 
ing, etc, 

Formulas, materials, mois- 
ture content of materials 


Isolation of any single 
change that makes a 
difference from nor- 
mal conditions 


Indication Check 


Alterations to equipment, 
repairs 

Unfamiliar operating per- 
sonnel 


THE PROCESS OF ELIMINATION 
Follow check lists to systematically and progressively 
climinate possible causes of trouble, until the cause 


has been isolated and can be corrected 


COMMON SENSE 

T will be noted that all of the above suggestions 
I are offered not as the last word or as an exhaustive 
treatment, but simply as a beginning point for good 
troubleshooting. Wild guesses should always be a 
voided. Simple, logical consideration of all the facts 
available, with alertness and inquisitiveness for the 
truth, will most often lead to the solution of most 
troubles. It will be noted that very little has been 
said about the subject of drives, which would include 
motor couplings, reducers, pillow blockbearings, shaft 
ing, “V" belt, flat belt, and roller chain drives, and 
control components. Manufacturers’ literature is a 
vailable in profusion and it is suggested that use be 
made of this very helpful materal.t*® 


DIRECT LINE... 


fastest route to superior fertilizer ingredients 


track — coarse, granular. run-of-pile. Potash? Which 


Picture this: You're a fertilizer ingredient buver. Your 
husy season's ahead. You begin the routine . . . check 
the list of suppliers, schedule calls, hope for fewest con- 
flicts. The parade begins. One salesman after another 

all with products that claim basic specs . . . then 
your own lab evaluations, shipping dates, inventory 
control, handling and rehandling. And all the time 
you hope no one on the Jong list drops the ball. It's 
worry season for you. 

Change the scene: IMC’s salesman has the answer 
— a full line of fertilizer products. And all quality- 
controlled from mine to you. Want Super? It’s on 
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form muriate, sulphate . . . sulphate with magnesi- 
um? Phosphate rock the way you want it... the grade 
and grind you need. And add phosphoric fertilizer 
solutions too. 

Above all, the consistent, dependable service and 
quality of IMC products result in superior fertilizer 
ingredients that add to the effectiveness of your fin- 
ished formulas . their selling appeal on the farm. 

Next time it’s your “worry season,” give the go 
signal to your IMC salesman. He'll help keep you 
on track. 
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RESIDENT-elect Kennedy 
wants a middle-of-the-road ad- 
Cabinet ap- 
pointees support this view. But, 
the Kennedy team’s tilt will be 
toward more government interven- 


ministration. His 


tion in business, agriculture, and 
in every aspect of our economy. 

Such is the current size-up of 
an Administration everyone in 
Washington agrees will be more 
political than we have had _ since 
FDR. In other words, it will be 
more responsive to expressions of 
mass political opinion, and this 
may be hard on agriculture. 


Washington Report 


iN 


Farmers are fast losing the 
mass political power they have held 
since the country was founded. 
They are divided on many major 
But, politically-wise farm 
leaders here point out consumers, 
wildlife 
mass 


issues. 
labor, and conservation 
groups do have political 
power. 

Furthermore, the new Admin- 
istration will be loaded with city 
people. The real challenge to agri- 
culture in 1961 is to inform non- 
farm people about the farming 
facts of life. A lead in this effort 
already is being taken by the Na- 


by Donald Lerch 


tional Agricultural Chemicals As 
Much of NAC’s 1961 
transcribed radio series will feature 


sociation. 


information directed to consumers. 
The Manufacturing Chemists 
Association, has an extensive con- 
sumer-education under- 
way, aimed primarily at 
children, home economists, 
technicians and the like. 
All in all, you will experience 
more action, more changes, and a 


program 
sw hool 


food 


greater need to stay on top of 
Washington developments once the 
Kennedy administration moves in- 
to action. 


ON TRACK WITH THE ANSWERS TO ONE-SOURCE PRODUCT SUPPLY 


Standard Muriate of Potash 
Coarse Muriate of Potash 
Sulphate of Potash 
Granular Muriate of Potash 
SUL-PO-MAG* 
Phosphate Rock, 75/74% BPL 
Run-of-Mine Unground 
Phosphate Rock, 68/66% BPL 
Run-of-Mine Unground 
Phosphate Rock, 
Run-of-Mine Ground 


bee — Superphosphate, 
e 


un-of-Pil 
by ~ Superphosphate, 
oarse 
Triple Superphosphate, 
Granular 
Phosphatic Fertilizer Solution 


if you haven't received a ee, 
your complete IMC product sampler ya! 
— or it has been lost or damaged — ask 
your IMC salesman for a replacement kit. It's 
attractively packaged to show your 
customers the variety of ingredients 
your finished goods contain. 


AGRICULTURAL CHEMICALS DIVISION 


INTERNATIONAL MINERALS & CHEMICAL CORPORATION Numer 


ADMINISTRATIVE CENTER, OLD ORCHARD ROAD, SKOKIE, ILLINOIS, YORKTOWN 63000 
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This does not mean that all, 
or even very many, of the new Ad- 
ministration’s actions will be un- 
favorable to the fertilizer and pesti- 
cide industries. You can expect an 
attempt to solve the surplus prob- 
lem. Also in the cards is a trend 
toward putting more farm com- 
modities under marketing quotas, 
such as we now have in cotton and 
tobacco. But the best thinking here 
is that this move will not come so 
fast that it will upset any apple 
carts. 

The new Secretary of Health, 
Education and Welfare, Gov. Abra- 
ham Ribicoff, for example, is 
known to have taken a sincere in- 
terest in agriculture in Connecti 
cut. He also had a special depart- 
ment concerned with consumers’ 
interests, 

While his future actions as 
HEW secretary are not yet known, 
he could do both agriculture and 
great 
straightening out the record on the 


consumers a service by 
safety of U. S. food supplies, which 
has been muddied somewhat over 
the past few years. Such action 
would also benefit those growers 
whose produce is exported. Partly 
because of past agitation over resi- 
dues inside the the U. S., such 
countries as West Germany are put- 
ting up strong objections to im- 
porting citrus fruits which have 
been colored or which bear chemi- 
cals to retard fungus damage. 

We repeat — the direction the 
new administration will go on 
many issues will depend upon the 
number of 


people who express 


themselves forcefully and effec 
tively. Those who keep their views 
to themselves are likely to be ig- 
nored when the big decisions are 
made. 

A number of very fine and very 
true things were said about chemi 
cals on foods at a symposium on 
“Science and Food" sponsored by 
the Food Protection Committee of 
the National Academy of Sciences 
here in Washington. The event was 


poorly reported, but the speeches 


do offer fine background material 
for further building public confi- 
dence in our American food supply. 


- 
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Here are just two significant 
quotes from that meeting: 

Charles G. Mortimer, Chair- 
man, General Foods Corporation, 
“Public awarness of why and how 
chemicals and additives are used 
in growing, processing and storing 
foods will do much to help 
check the creeping notion that ad- 
The 


greatest protection the public en- 


ditives are ‘badditives’ 


joys is the inherent sense of respon- 
sibility the food industry is demon- 
strating for the health of our peo- 
ple. We need to get across to the 
public the obvious fact that food 
processors have a big stake in keep- 
ing consumers healthy; that the 
millions of good, lively, healthy 
consumers we serve today are the 
customers we want to continue to 
serve for as many tomorrows as 
possible.” 

David H. Dawson, a research 
chemist and a Vice President of 
E. I. du Pont de Nemours and 
Company: “Any consideration of 
risk without simultaneous evalua- 
tion of the potential benefit is . . . 
in grave danger of effectively pre- 
venting progress, or at least ensur- 
ing that it be achieved distressingly 
slowly. The problems in increasing 
food supplies faster than popula- 
tion growth are of such magnitude 
that we need to accelerate and not 
to hinder their solution.” 

During 1961 you will see an 
expansion of the “public's” attack 
on cleaning up the rivers and 
streams. One of the 
National Conference on Water Pol- 
lution here was to expand the pro- 


conclusion 


gram to inform the public on the 
problems involved in water pollu- 
tion. 

This will hit hard at the pesti- 
cide industry. A letter on the Pub- 
lic Health letterhead to 
outdoor writers sent prior to the 


Service 


conference placed great stress on 
fish kill (allegedly caused by pesti- 
cides leached into streams) and 
ran through the old story of how 
many more pesticides we have to- 
day than we did 15 years ago. 
What people who believe the 
attacks on pesticides should take 
more seriously are incidents such 


as that involving Dr. J. J. Van 
Gasse who recently authored a 
“Police Gazette” attack against 
alleged “poisons” in our food sup- 
ply. According to the Coos Bay, 
Oregon, World, November 3, Dr. 
Van Gasse was convicted in a jury 
trial Nov. 2 on a charge of obtain- 
ing money by false pretenses while 
serving as the Coos County Health 
commissioner. 

Two areas being mentioned by 
Industry leaders here as ones in 
which both the fertilizer and pesti- 
cide industries can make a big im- 
pact upon the public’s mind are 
the Food and Agriculture Organ- 
ization’s world-wide Freedom from 
Hunger campaign, and our own 
Agricultural conservation program. 

Dr. Edward F. Knipling, Di- 
rector of Entomological Research 
for USDA's Agricultural Research 
Service, just back from a business 
visit to Nigeria, Africa, reports that 
possibly the single biggest obstacle 
to African development of a thriv- 
ing cattle industry is sleeping sick- 
ness transmitted from wild animals 
to domestic animals and humans 
by the tsetse fly. 

As Director of Entomological 
Research, Dr. Knipling was attend- 
ing an international conference in 
Nigeria to study progress on the 
control of this disease and the fly 
which transmits it. Drugs have been 
developed both to prevent the dis- 
ease and to cure it. But, says Dr. 
Knipling, these are too expensive 
for year-round use on cattle. In one 
area, Africans tried killing off the 
wild animals which are hosts to 
the disease and ran into violent 
opposition from wildlife enthusi- 
asts all over the world. 

The best bet for unlocking the 
tremendous potential of Africa for 
raising livestock, he says, is the 
wider use of insecticides sprayed on 
tree trunks where tsetse flies rest. 
Providing an ample, dependable 
food supply, in turn, would solve 
the greatest single cause of unrest 
in Africa and smooth the way for 
orderly advance of the continent 
into the civilized world. 


(Continued on Page 76) 
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Volume 6 


ANNUAL SURVEY REVEAL 


For Manufacturers of Mixed Fertilizers 


Number 1 


OPTIMISTIC OUTLOOK 
FOR 196] FERTILIZER SALES 


Nitrogen Division’s annual survey 
to determine the market potential for 
fertilizer reveals many promising signs. 
Comments by leading industry repre- 
sentatives across the country indicate 
there is widespread optimism about fur- 
ther growth in sales of mixed goods 
during 1961. 

The outlook has even improved a little 
over forecasts made last spring for con- 
tinued fertilizer sales increases, accord- 
ing to Nitrogen Division. 

Major part of the growth will prob- 
ably be in the North Central region, par- 
ticularly the West North Central, the 
survey shows. Some progress is expected 
in the Middle Atlantic, Southern and 
Western regions. The forecasters think 
New England will hold steady. No re- 
gion is expected to decline. 

However, realization of a good ferti- 
lizer year depends, as always, on weather 
conditions being normal or better. 

The trend toward high-analysis fer- 
tilizers will continue, industry leaders 
believe. High-nitrogen grades are popu- 
lar, and indications are their sales will 
grow throughout 1961. 

Corn acreage is expected to be re- 


| sugar beet processing facilities. 


duced slightly—probably by less than 
two million acres. Some corn land in the 
Midwest will be diverted to soybeans, 
but this will represent only a small part 
of the increase in soybean acreage. The 
trend to less corn in the Southeast may 
continue. But in spite of these con- 
ditions, the Nitrogen Division survey 
shows more corn land may be fertilized 
at higher rates than ever before, weather 
permitting. 

Cotton acreage, it is indicated, will be 
up during the coming season. There is 
some anticipation of a rise in the sup- 
port price. Bulk of the million-acre 
increase in 1961 cotton allotments has 
been given to the area east of Texas. 
However, these farmers traditionally un- 
derplant and abandon much more acre- 
age than growers do in the West. 

Small grain acreage may be up a little. 
Wheat will be about the same, but oats 
will probably increase due to higher 
prices relative to other feed grains. 

Look for some substantial growth in 
sugar beet acreage, because of the 
Cuban sugar situation. There will not be 
an acreage explosion; the U. S. lacks 


Acreages of other major crops are ex- 
pected to be about the same as they were 
last year. 

Larger harvests that offset lower prices 
are why farm income went up slightly in 
1960. The income and general cost situ- 
ation is favorable toward more fertilizer 
sales. Biggest rise in farm costs in 1960 
was interest on mortgage indebtedness, 
which was up 10%. Taxes were up 8%. 
Fertilizer costs increased 1%. This should 
encourage farmers to try to produce 
more yields on existing land. 


Southeastern Comments 

Comments from the Southeast point 
to many reasons for a promising fertilizer 
year ahead. In the opinion of one indus- 
try leader, optimism can be based on the 
fact that most farmers agree they had a 
good year in 1960. 

Another Southeastern representative 
reports: “Dealers are collecting old fer- 
tilizer accounts three and four years on 
the books, due to the rise in farm in- 
come.” He estimates an increase of 8 to 
10% in the sale of mixed fertilizers this 
spring. 


(continued on following page) 


te ee <a Ce oa ee eer eee ey coe tes Pe - : ee be en ie OR Re 
ent. aS : a Hoe ae eS aie i n- cle ‘ 4 a ea on i, heen k mete | 
i Fata ; 2 a ; : - "4 Paes Brey a a <3 e . aK. cies Bos ~ x Pele ee,” ee “y) +p Re re eg 
. i. ane = ee a Ree ae st eee) ey oe ete ee ae Po gas wey tee 36 Aa 
2. y 
ae. 
¥: ; 
¥ 
" 
Me 
a wid 
, aa 
= 
at 2 
ats , - —— =—4 a3 
Rare 2 ea 
rind yes 
ain -" : i i ; 
; pa es ? d 
N a 
ek LS vig 
2 
poo 4 
os im 
> 
| ee 
4 i 
a : 
: yn 
¥ ; - 
a 1 
aot at 
ba 
ie 
Pe om 
¥ . : 
eae , 
ue 
Fra 
ee 
athe 
ars 
ra : . 
4 . 
y 
4 * e 
i — 

Ce West ee 
ee Pepe, . wie «- z - . " . * ’ yk.” Loan & 
bia mit od ee Bias > i es a i ere | a A 3 j a yo" ere <a oe ( 
etd . stg eee oS a = +t ms gti a ine (Bae! Saat ag _ ee ‘+r2 3 Be “3 F, y we a 2: oi al ’ 

. ak , jie. a rere ae a oe, “oy ee ee RS ume ec eno ae ae 


.. . . from NITROGEN DIVISION 


continued from preceding page) 


Others are more modest in their pre- 
dictions, but are generally encouraging. 
“Prices for tobacco, corn and small 
grains all look good,” a North Carolina 
fertilizer man declares, “and this is a 


factor pointing toward a possible overall 


rise of 5% in the sale of mixed fertilizers | 


during the first six months of 1961. 

\ sampling of opinion in Virginia indi- 
cates mixed fertilizer sales will be up 4%. 
State farm income is expected to increase 
5%. Prices of farm commodities are good. 
Industry people say fertilizer raw ma- 
terial is readily available, and they ex- 
pect the manufacturing and distribution 
picture to be favorable. Colleges are 
recommending higher-analysis fertilizer 
which will have a long range effect in 
building up the industry. The 12,600 
additional acres of cotton allotted to Vir- 
ginia should represent additional ferti- 
lizer sales 

A Greenville, North Carolina, repre- 
sentative states that the bright outlook 
for fertilizer sales is based largely on 
what tobacco did in 1960. An excellent 
crop sold at high prices. Although corn 
was damaged some by storms, cash in- 
come from this crop also was above aver- 
beans and other 


Peanuts, crops 


age 
were fair. 

An industry spokesman from Raleigh 
says: “Sales for the first half of the year 
should be at least the same tonnage for 
North Carolina as in 1960— about a mil- 
lion tons. Fall fertilizer sales were good. 
Excellent weather conditions permitted 
top-dressing of pastures, and there was 
plenty of small grain and grass seeding. 
I look for tobacco and cotton acreage to 
stay the same. There may be a switch 
from corn to soybeans on some farms 
and this could result in less fertilizer use. 
There probably will be more granular 
and semi-granular fertilizer grades man- 
ufactured this year.” 

One other North Carolina representa- 
tive estimates a 5% sales increase. He 
thinks tobacco and corn yields last year 
will contribute to the farmer's welfare, 
but says the situation could have been 
better if 
damaged some crops 


Soil Fertility Program Helps 


A South Carolinian reports: “Fall fer- 
tilizer usage was up, and we believe 


Hurricane Donna had not 


spring will see the same. The Clemson 


soil fertility program of soil tests and 
recommendations is expanding. Farmers 
in general have a better outlook than last 
year, and this will lead to increased sales 
for us, particularly on grain, cotton and 
corn.” 

A second spokesman from South Caro- 
lina predicts that farmers will be able to 
finance a good farm program this year. 
“They will be in the mood to increase 
vields through the use of more plant 
food,” he points out. 

Another report from that area fore- 
casts an increase in spring sales of ap- 
proximately 2 to 5%. The Clemson soil 
fertility program is again mentioned as 
a contributing factor. 

Large numbers of new mechanical 
cotton pickers were purchased in South 
Carolina during 1960. This may con- 
tribute toward a willingness to plant a 
greater portion of the cotton allotment 
this year. The fertilizer man who makes 
this observation also believes the sale of 
mixed goods could increase as much as 
10%. He cites the good yield and price of 
tobacco as an added supporting factor. 

Still another South Carolina fertilizer 
man predicts total sales of 500,000 tons 
of mixed goods—nearly the same as the 
first six months of last year. 

Reports from Georgia about prospects 
for fertilizer sales are on the encouraging 
side. One representative predicts a 5% 
increase, and says he would go higher 
except that some sections suffered from 
drought. 

Some Georgia fertilizer people think 
tonnage will be the same this spring. 
Manufacturers expect no hardship from 
raw material availability, but they pre- 
dict little manufacturing expansion. 

Here is an interesting statement made 
during the Georgia survey: “Farmers 
who are surviving today must be good 
managers. They have learned the value 
of fertilizer and now represent a better 
market.” 

A comment from 
Hurricane Donna caused an erratic 
movement goods last fall. 
Nearly evervone around the state ex- 


Florida mentions 
of mixed 


pects a better spring fertilizer season. 
Up in the Mid-South, a Kentucky- 

Tennessee thinks there 

will be a 5 to 7% sales increase. “Farm- 


manufacturer 


ers are getting better educated on the 


value of higher fertilization on cash 


crops,” he asserts. “Less mixed fertilizer 


may be used on pastures due to poor 
cattle prices, but there will be an in- 
crease in the movement of mixed goods 
due to new cotton acres being planted.” 


Eastern Predictions 

Fertilizer demand should be about the 
same as last year in New England. The 
dairy farmer is a good customer. Higher 
nitrogen grades are gaining better ac- 
ceptance. 

Western Pennsylvania is looking for a 
smooth shipping season, which it has 
not enjoyed for several years. Manufac- 
turers expect a rise in tonnages, and will 
use better production methods. Farm 
prices are good, and more plant food is 
being suggested through soil testing. 

“Results of the past season are show- 
ing what can be done through proper 
fertilization,” an industry representative 
explains, “and the general economy of 
the area seems to be in fine shape for 
the coming year.” 

One disturbing factor in Pennsylvania 
is the rapid decline of small grain acre- 
age throughout the state. Poor prices 
and yields have contributed to this 
situation 

Delaware and Maryland Eastern 
Shore manufacturers look for an increase 
in fertilizer sales, provided weather is 
better than it was last spring. College 
recommendations have been revised 
with emphasis on increased use of 
higher-analysis fertilizers. A well-re- 
ceived soil fertility program was recently 
Southern Shore 


launched in three 


counties. 
“Pasture fertilization is beginning to 
get a foothold in this area,” according 
to one spokesman, “and should contrib- 


ute to increased consumption.” 


Midwest Looks Promising 


Demand for fertilizers have been 
flourishing in the Midwest for the past 
several years. There is reason to expect 
this market will continue to expand 

“More farmers realize the necessity of 
using fertilizer,” declares a leading man- 
ufacturer. “They see it will make the 
greatest return in the shortest period of 
time, compared to other products they 
purchase for use on the farm. More 
bankers are realizing this, too, and they 
are willing to lend money for fertilizer 
applications.’ 

Reports from Kansas, Nebraska, North 
Dakota seem to rank 


and Minnesota 
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among the most optimistic in the Mid- 
west. Indiana and Ohio predict a more 
modest sales rise in the offing, with the 
possibility of greater increases, depend- 
ing upon preplant weather. 

Reasons for the overall favorable out- 
look in the Midwest are: (1) Higher 
farm income than last year, (2) better 
fertilizer distribution through larger 
numbers of small mixing plants and 
warehouses, (3) and greater use of bulk 
spreaders assigned to dealers. 

Less wheat acreage last fall because of 
late corn harvest may mean more corn 
this year, a manufacturer points out. He 
predicts a 3 to 5% sales increase for 
mixed goods in Ohio and Indiana. 
Farmer education and acceptance of fer- 
tilizer is at an all-time high. 

Additional commentary from Indian- 
apolis substantiates this é¢stimate, and 
cites the same percentage figures. An- 
other Indiana opinion sets the figure at 
4%. Factors that will favorably influence 
fertilizer sales, says the representative 
making this report, are livestock prices, 
continued good results with fertilizer, 
favorable costs for mixed goods and 
more local distributors who are giving 
better service. 

An Ohio representative says the trend 
is just starting to plow-down more fer- 
tilizer there. “In the past, we have been 
selling about 80% starter fertilizer. The 
switch to plow-down should cause mixed 
goods to go up about 5 to 10% this year,” 


he asserts. 


Warehousing Improved 

“Dry manufacturers are putting in 
more warehouses at a rapid rate,” he 
continues. “This should aid distributors 
during the rush season. All manufac- 
turers are pushing soil testing which will 
promote higher and heavier rates of 
fertilization.” 

A Michigan fertilizer man explains that 
sales should be slightly higher because: 
(1) Farmers harvested the largest bean 
crop on record, (2) beet production is 
down, but sugar content is up and grow- 
ers enjoyed income that was as high as a 
vear ago. He states that the economy of 
the area is tied closely to these two 
crops. 

From Minnesota comes the report that 
this will be a better spring for fertilizer 
than last year, which was cold and wet. 
Better weather conditions should enable 


more corn planting at earlier dates, 
causing farmers to use broadcast and 
starter fertilizers. Pasture will probably 
get an extra helping of plant food this 
year, partly due to an increase in farm 
income, the report says. 

Both Minnesota and North Dakota 
had good fall harvest weather, and this 
created interest among farmers about 
fertilizer. Their mood was favorable, 
and they could see results of their fer- 
tilizer applications. 

North Dakota agricultural college rec- 
ommendations for use of nitrogen and 
mixed grades have been upped. The new 
bulk spreaders for applying blended 
goods are catching on fast in this area. 

Iowa and Illinois expect sales equal to 
last year. They may increase slightly, 
most manufacturers think, because crop 
response was favorable to fertilizer last 
year. Southwest Iowa reports a rise in 
fall movement of mixed goods. Sub-soil 
moisture is above average. 

Nebraska claims an excellent outlook 
for 1961, due to good crops and fertilizer 
results in 1960. One industry represent- 
ative says: “Fertilizer promotion has 
helped here. Higher analysis will be the 
rule, and we expect more potash will be 
applied.” 

Last fall, Kansas and Nebraska farm- 
ers harvested one of the most bountiful 
corn and sorghum crops in their entire 
history. Their good results with ferti- 
lizers will give a boost to sales this year. 
The industry also may see more use 
of fertilizer-insecticide combinations in 
corn rootworm areas. 

Missouri fertilizer people think sales 
will be steady in comparison to last year. 


Southern Market Analyzed 

A Mississippi representative believes 
there will be a 5 to 10% increase in the 
sale of mixed fertilizers this spring. “The 
big reason,” he explains, “is more com- 
petitive selling to farmers. This makes 
manufacturers work harder and actually 
creates more sales.” 

He goes on to point out that the South 
is getting more bulk distribution and 
larger applications of fertilizers are being 
recommended by the state colleges. 
“Plenty of mixed goods are available at 
reasonable prices, and the general out- 
look is good,” he concludes. 

Alabama farm income was high last 
year. Fertilizer sales this spring are 


expected to equal or surpass previous 
years. 

A fertilizer man who travels Okla- 
homa and Texas thinks manufacturers 
can expect more business because of in- 
creased cotton acreage allotments. There 
will also be more sugar cane and sugar 
beet production. He says bulk spreading 
of fertilizer is having favorable effects 
in this area. 

Other sample opinions from Texas and 
New Mexico indicate fertilizer sales 
might rise as much as 10 to 15%. “Soil 
sampling is up,” according to one spokes- 
man, “due to a good soil fertility pro- 
gram.” He cites the bumper wheat, 
cotton, and grain sorghum crops last 
year as favorable factors. “Better college 
recommendations also are playing a vital 
role,” he declares. 


Western Forecasts 

Manufacturers in the Rocky Mountain 
area anticipate a 15% increase in the sale 
of mixed fertilizers. The trend toward 
higher-analysis fertilizer is definite. 

A Western representative gives the 
reasons behind this trend: 

“For one thing,” he says, “there is a 
lower unit cost for high-analysis mix- 
tures. Also, small blending plants are 
serving the farmers in local areas with 
the exact plant food nutrients required. 
All fertilizer can be applied in one ap- 
plication with these mixtures. 

“There are a couple of other factors 
that will be important next year,” he 
went on. “There will be a 10% increase in 
the sugar beet acreage allotment. Higher 
prices and yields on all crops will en- 
courage farmers to use more fertilizer 
in 1961.” 


A Good Spring Ahead 

The fertilizer industry as a whole 
seems healthy and happy as it contem- 
plates the spring season. Voices of pes- 
simism are occasionally heard, but they 
are rather scattered. The cross-country 
survey paints a pretty clear picture of 
optimism for mixed fertilizer sales. 

Now is the time for manufacturers to 
prepare for the big spring rush. Make 
sure you are ready to handle large vol- 
ume orders when the demand for ferti- 
lizer hits! Build up your inventory, check 
your plant equipment and get ready to 
make the most of your sales opportunities. 
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PHYSICAL PROPERTIES 


. | Approx. Temp. 
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Crystallize °F 
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 DURANA* 
IN’RANA a trade mark 


*DURANA contains 8% formaldehyde. 


Other ARCADIAN’ Products: URAN® and FERAN’ Solutions * Ammonia Liquor + N-dure” 
A-N-L’ + Ammonium Nitrate + UREA 45 + Nitrate of Soda + Sulphate of Ammonia 


When you purchase your nitrogen requirements — ucts on the market. You get formulation assistance 
from Nitrogen Division, Allied Chemical, you have — and technical help on manufacturing problems from 
many different nitrogen solutions from which to se- the Nitrogen Division technical service staff. You 
lect those best suited to your ammoniation methods — benefit from millions of tons of nitrogen experience 
and equipment. You are served by America’s leading and the enterprising research that originated and 
producer of the most complete line of nitrogen prod- developed nitrogen solutions. 


NITROGEN DIVISION 


MAIN OFFICE: 40 RECTOR ST.,NEW YORK 6,N. Y., PHONE HANOVER 2-7300 
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Omaha 7, Neb., P. 0. Box 166 29 1-1464 Atianta 3, Ga., 127 Peachtree St., N. E. Jackson 2-7805 San Francisco 4, Cal., 235 Montgomery St. Yukon 2-6840 
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Fertilizer Views 


bh. 


is It True What They Say About Sodium? 


R. D. Katakouzinos of the 
D Central Geophysical Labora- 
tory in Athens recently published 
a research paper which disputes the 
alleged injurious effects of nitrate 
of soda on the structure of alkaline 
soils used for crops under the dry 
climate of tropical and subtroptical 
regions. A similar study has been 
issued by The Royal Agricultural 
Society in Egypt as Bulletin No. 40, 
by R. Aladjem, Chief of the Chem- 
ical Section, Cairo, Egypt. This 
Egyptian study covered a period of 
36 years, and was designed to reveal 
the effect of continuous application 
of nitrate of soda to a typical soil 
of that country. The author's con- 
clusion was this: “The continuous 
use of nitrate of soda on the same 
plots for 36 successive years has 
brought about a slight increase in 
the exchangeable sodium of the 
soils and subsoils of these plots, 
under the severe and abnormal 
conditions of the experiment. The 
increase remains, however, below 
the critical limit and has not im- 
paired the physical characteristics 
of the soil nor its productivity. 
Whenever a soil is well-drained 
and contains, as in Egyptian soils, 
a sufficient proportion of calcium 
carbonate, no significant increase 
in the exchangeable sodium is likely 
to occur, the more so as farmyard 
manure is used at regular inter- 
vals.” In these Egyptian experi- 
ments a total of 6300 kilos per 
feddan (0.42 hectare) was applied 
during the period of 36 years (1 
feddan = 1.04 acres; | kilo = 2.2 
Ib.) . 

Dr. Hugh Nicol, international- 


ly known chemist of the West of 


JANUARY, 1961 


Scotland Agricultural College 
(Glasgow) , commenting on the re- 
sults reported by Dr. Katakouzinos 
observes as follows: 


“That injury to soil structure 
huge 
quantities of sodium, gives no war- 


results from abnormally 
rant for concluding that sodium 
is inevitably bad for soils. A nor- 
mal dressing of nitrate of soda sup- 
plies too little sodium to have an 
appreciable effect on any soil. For 
example, 200 kg of nitrate of soda 
on a hectare (176 Ib. per acre) 
would increase the soil sodium by 
only 10 mg. per kg of topsoil, that 
is, by one part in 100,000 parts by 
weight. In milliequivalents (m.e.) 
this increase, according to Kata- 
kouzinous, is about 0.04 m.e. per 
liter of soil extract, an amount too 
small to have a detectable effect 
on soils already possessing 10 to 
20 m.e. or more of total cations per 


liter of extract.” 


Another factor emphasized by 
Katakouzinos in determining 
whether sodium salts are injurious 
to a soil is the ratio of sodium 
(Na) to calcium (Ca). The ratio 
depends largely on whether insol- 
uble calcium salts, such as calcium 
carbonate and gypsum (that is, 
calcium sulfate) are naturally pres- 
ent in the soil or are added. For 
example, gypsum is added when 
normal superphosphate is applied. 
The ratio will be low in any soil 
unless it naturally has both a large 
amount of soluble salts and a high 
proportion of sodium among. its 
cations, in which case it would be 
and unfit for 


considered | saline 


cropping. 


and News 


by Vincent Sauchelli 


Dr. Sauchelli is a Consultant to the 
Agricultural Chemicals Industry. 


The amount of calcium that 
an agricultural soil contains is us- 
ually sufficient to take care of the 
sodium normally supplied by an 
average dressing of nitrate of soda. 
For example, if the soil contains 
only 2 per cent of calcium carbon- 
ate, it therefore has an equivalent 
of 20 tons per acre furrow slice (50 
tons per hectare). An ordinary 
dressing of nitrate of soda adds 
300 Ib. of sodium to the 
acre, that is, to 2,000,000 pounds 


of soil 


about 


(1 acre plow depth) in 
which root area there may be as 
100 tons of calcium. At 
these rates of application, Dr. Nicol 


much as 


claims that the calcium will offset 
the action of the sodium on soil 
and if 


drained no injurious effects will 


structure, the soil is well 
be experienced. 

Longenecker and Lyerly, writ- 
ing in Soil Science (vol. 87, pp 75- 
79, 1959) 
irrigation with waters of moderate 


described the effects of 


and high salinity on 4 Texas soils. 
All four 
carbonate and gypsum. Irrigation 


soils contained calcium 
waters often introduce much more 
sodium than the amount contained 
in a generous dressing of nitrate of 
sodium —an acre foot of water 
bringing «s high as 300 kg of sodi- 
um per hectare (270 Ib. per acre) . 
If the irrigations are applied at the 
rate of two or three acre-feet per 
year—the amount of sodium thus 
applied may be from 6 to 10 times 
the weight of sodium in the ap- 
plied nitrate of soda. 

Dr. Nicol maintains that not 
even such large amounts of sodium 
have injured the soil if reasonably 
good drainage exists and if the soil 


(Continued on Page 78) 
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”...BY FAR THE FINEST AGRICULTURAL AIR- 


CRAFT THAT HAS EVER BEEN PRESENTED...” 


Richard P. Rice, owner of Bootheel Flying Service, 
Kennett, Missouri, reports: “Since I have 

the oldest continuous aerial agricultural operation 

in the state of Missouri (15 years of accident-free operation), 
I feel I am qualified to evaluate agricultural aircraft. 

I have used a number of types of aircraft 

and am at present using three Pawnees. 


“Without reservation, I should like to say 

that the Pawnee is by far the finest agricultural aircraft 

that has ever been presented to the aerial applicating industry. 
Both my two pilots and I wish to express our thanks 

to Piper for pioneering the development 

of the first truly modern agricultural aircraft. 


“As you say in you brochure, the Pawnee is truly 
the answer to an applicator’s dream.” 


SAFEST, BEST, MOST PROFITABLE AGRICULTURAL PLANE YOU CAN BUY 


Hundreds upon hundreds of Piper Pawnees in operation throughout the world--dusting and spraying 
crops and areas with all varieties of agricultural chemicals— have proved beyond question that the only 
airplane for safe, efficient, profitable dusting and spraying is an airplane specifically designed to do the 

job. Reports from Pawnee operators attest over and over again 


a ' pi be that this is a truly remarkable agricultural airplane. More than 
one pilot is still flying because the Pawnee’s “safety capsule” 

0 0 cockpit protected him, exactly as planned and designed. 
Regardless of your dusting or spraying requirements, your 
investment in a Pawnee or fleet of Pawnees will bring you a 

higher return per dollar than any other equipment you can buy. 

If you want profits, pick the PAWNEE. NEW DEFERRED PAYMENT PURCHASE PLAN. See 
your Piper distributor or write for new 1961 Pawnee brochure, Dept. M-1. 


J 


ea 
> 
WORLD'S LEADING BUILDER } it RR AIRCRAFT CORPORATION 
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Improved Application Practices Discussed by ASAE 


Control of cotton insects can 
be as effective with low rates 
and simple nozzles as with 
higher rates and complicated 
nozzle arrangements, provided 
the same amount of ingredient 
is used. 


FFECTIVE control of cotton 
3 boll weevils and bollworms 
can be maintained with low rates 
of total spray material applied with 
simple nozzle arrangements, Lam- 
bert Wilkes, agricultural engineer 
at Texas A & M College, told the 
winter meeting of the American 
Society of Agricultural Engineers, 
Dec. 4 to 7, in Memphis, Tenn. 
Mr. Wilkes said that control of 
these insects can be as effective 
with low rates and simple nozzles 
as with higher rates and compli- 
cated nozzle arrangements, provid- 
ed the same amount of ingredient 
is used. 

He added that boomless noz- 
vles have not proved to be satis- 
factory for application of insecti- 
cides in cotton. Primary reason has 
been the large spray droplets ob- 
tained with these nozzles, he ex- 
plained. 

Preliminary results of tests 
with an airfoil type nozzle indicate 


JANUARY, 1961 


that this might be an_ effective 
method for applying cotton insect 
control chemicals, Mr. Wilkes said. 
Experiments with an air delivery 
type sprayer indicate that rates of 
30 gallons per acre are required to 
give comparable control of these 
insects when compared with con- 
ventional nozzles, he concluded. 

Dr. LeRoy Day, associate pro- 
fessor, University of Missouri, and 
Maurice Gebhardt, U. S. Depart- 
ment of Agriculture, reported on 
experiments which indicate that 
soybean plants can effectively be 
shielded from damage due to post- 
emergence spray treatments. They 
said that even though shielded 
spray treatments have not always 
proved superior to mechanical cul- 
tivation, they have been found 
appropriate during wet seasons 
when tillage must be delayed. The 
shields used in the tests consisted 
of flat plates spaced so that the 
soybeans in the rows could pass 
between them. A 50-legree angle 
fan type nozzle was found satisfac- 
tory for uniform distribution of the 
material, they said. 

Generally, they added, weed 
growth was less in plots where 
shields were used. Soybean plants 
were larger, they explained, so 
they offered more competition to 
the weeds. 

Norman B. Akesson and Wes- 
ley E. Yates, associate professors of 


agricultural engineering, Univer- 
sity of California, Davis, reported 
that much can be done to control 
drift of chemicals during applica- 
tion. They reported that some 
chemicals have drifted as far as 22 
miles during application. The two 
professors listed four main points 
to consider in controlling insecti- 
cide drift and residue. 

1. Several materials function 
best as dusts and poor control may 
result when a spray formulation is 
used. The reverse of this also may 
be true in some instances. 

2. Whenever chemicals are 
likely to drift, spray equipment 
should be of a type that gives a 
medium to coarse droplet spectrum 
from either ground or aircraft 
equipment. 

3. Microclimatology of the 
area in which chemicals are being 
applied should be well known. 
“There usually are three or four 
patterns which the weather will 
follow on any given day,” they ex- 
plained. “These can be predicted 
from past data using information 
obtainable from small recording 
weather stations.” 

1. If there is any question 
about contamination of a crop, 
samples should be taken to a lab- 
oratory for analysis. Often a pre- 
diction can be made when the crop 
can safely be harvested. 

(Continued on Page 77) 
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MAAA To Meet Jan. 19 to 21 

The Mississippi Aerial Appli- 
cators Association will hold its fifth 
annual conference at the Buena 
Vista Hotel in Biloxi, Miss., Jan. 
19 to 21, 1961. 

\mong the speakers listed on 
the tentative program are Dr. W. 
L. Giles, superintendent, Delta 
Branch Experiment Station, speak- 
ing on research in aerial applica- 
tion; B. F. Smith, executive vice 
president, Delta Council, speaking 
on the need for aerial application 
in cotton production in Missis 
sippi; and Dr. Marvin E. Merkl, 
Delta Branch Experiment Station, 
who will discuss research as it 
affects the aerial applicator. 

Also on the program are A. 
G. Bennett, Mississippi State Col- 
lege Extension Service, “How Ap- 
plicators Can Help the County 
Agent’; M. H. Carter, Farmers 
Supply Co-op, Greenwood, Miss., 
“The Economics of Cotton Produc- 
tion and the Place of the Aerial 
Applicator”; and Robert E. Mon- 


FULL LINE OF TRAILER AND TRACTOR-MOUNTED 


SPRAYERS. Model T-20 shown above is especially designed 
for liquid fertilizers with 200-gallon rustproof aluminized- 
steel tank and 8-row boom that stays level in all going. 
Six and &8-row 2-barre!l tractor-mounted sprayers also avail- 


able. Easily mounted on any popular make of 
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roe, executive direc 


addition, panel discussions are 


planned to cover F 
and the future 
aircraft. 
- 
Aluminum Pump 
\ pump lor 
tions, made entirel 
with stainless fittin 


to 2 inch sizes, now 


factured by the Marine Products 


Co., 515 Lycaste 
Mich. 
J 


8th Texas Conference 


The eighth a 
tural Chemicals ¢ 
be held on the ca 
Technical College, 
16, 1961. 

The theme of 
gram is “Servicin 
Chemicals 


Whose 
lity?” The conterence is sponsored 


tor, NATA. In’ Two New Leader Distributors 


Highway Equipment Co., 


AA regulations Cedar Rapids, lowa, has named as 


of agricultural distributors Montgomery Body & 


Trailer Mig. Co., Salem, IIL, and 
Moline Body Co., Moline, Il. The 
two distributors will handle New 


Offered 


nitrogen solu Leader spreaders in then respee- 


y of aluminum tive arens 


gs, in 114 inch 


' . 
is being manu 


Ave. Detron,  2¢helm Fertilizer Applicator 

A new pull-type fertilizer ap- 
plicator for non-pressure nitrogen 
or complete liquid mix fertilizers 
nnual Agricul- is being built by Schelm Brothers, 
item wile Inc., East Peoria, Illinois. 
mpus of Texas The applicator has no pump 
February 14 to or air compressor to maintain and 
rate of flow is said to be accurate- 
this year’s pro- ly maintained regardless of mater- 
¢ Agricultural ial level in tank. Application rates 
Responsibi- range from 5 pounds to over 7500 


pounds total weight of material 


by Texas Tech., Texas A&M, and per acre—or any amount in be- 


the West Texas Ch 
merce. 


THE NEW 1961 


ESPECIALLY DESIGNED FOR LIQUID 
FERTILIZER APPLICATION 


Aluminized | ste 
rustproof. Wor 
fertilizer to as 
day. Use also 


height. 


tractor. 


and insect control. Use with all-angle 
boom for effective lay-by fertilizing or 5 
weed and insect control at amy crop a oe 


AGAIN IN 1960 
more HAHN 
HI-BOYS were 
sold than all 
other makes 


combined & 


amber of Com tween, at travel speds up to 15 


mph. 


HAHN HI-BOY 


with the 126th improvement in 12 years for 
FASTER, BETTER ALL-SEASON SPRAYING! 


15 IMPROVEMENTS THIS YEAR ALONE: Originators 
of the high-clearance sprayer and still the leader, 
through constant research by Hahn spraying special- 
ists. Added improvements this year alone include a 
new heavy-duty frame and sturdier cast-iron yoke 
wheel design—a total of 15 advances that assure even 
greater ruggedness, stability and eflectiveness for high- 
speed spraying operations. 7 mode ls to choose from. 


eS a 


el tank and boom are 
ks fast, applying liquid 
many as 300 acres per 
for pre-emergence weed 


Nome and Firm 


Address 


AGRICULTURAL CHEMICALS 


| HAHN, INC., Dept. A-11 &> 
Evansville, Ind., Ph. HA 4-0931 \ EM a 

. l Please send me the new 1961 Hahn | 
' Sprayers Buying Guide by return mail. SEAL OF | 
Quatity | 

| 

! 

| 
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Small Field Plots 


Safe Application Of 
Granular Organic Phosphate Insecticides 


A double-funnel applicator can easily be 


calibrated to deliver a uniform rate of flow 
of granular organic phosphate insecticides 
to small plots with safety and precision. 


Figure 1. Granu- 
lar insecticide be- 
ing distributed by cator 
the double-funnel 


granular 


applicator. cide 


Figure 2. Double- 
funnel and appli- 
containing 


insecti- 


OME experimental workers 

hesitate to test some of the re- 
cently developed potent granular 
organic phosphate insecticides be- 
cause of the possible health haz- 
ards in handling. These insecti- 
cides, however, can be applied safe- 
ly with precision to soil and plants 
by use of a double-funnel appli- 
cator® (Figure 1). 

The double-funnel applicator 
can easily be calibrated to deliver 
a uniform rate of flow of insecti- 
cides for small plots. It can deliver 
the insecticide in a 4- to 24-inch 
band according to the height it is 
carried above the ground, or by 
removing the funnels in a narrow 
band. 

The parts of the double-fun- 
nel applicator illustrated are (1) 
transparent tube of plastic or glass 
33 inches long and | inch in dia- 
meter with markings for calibra- 
tion, which holds approximately 
4 pound of insecticide; (2) a rub- 

* Horticulturist, Crops Research Division, 
and * Entomologist, Entomology Research Di- 
vision. Agricultural Research Service, United 
States Department of Agriculture. Beltsville, 
Maryland. 

©The writers wish to acknowledge that 
Tejpal Gill of Seabrook Farming Corporation, 
Seabrook, New Jersey, first developed a sim- 
ilar applicator for applying granular herbi- 


cides to small plots and gave us permission 
to publish this method. 
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ber stopper having a ',-inch hole 
into which is fitted the '%-inch 
stem of the outer aluminum funnel 
(3-34 inches in diameter) ; and (3) 
an inner 2-'4-inch aluminum fun- 
nel fastened to the inside of the 
larger funnel by four bolts. These 
are shown in Figures 2, 3, and 4. 
The plastic tube can be filled with 
insecticide from the top with the 
aid of a funnel. The rounded tip 
of a wooden rod extending the 
length of the inside of the tube can 
be used as a shut-off valve at the 


by R. E. Wester’ and Floyd F. Smith’ 


mouth of the insecticide delivery 
tube. Granular material flowing 
over the small funnel is spread on 
scattered according to rate of flow 
and height of the device above the 
soil. The outer funnel serves as 
a wind shield. The double-funnel 
applicator can be calibrated, to de- 
liver a small band of insecticide 
to the furrow or surface of the sou. 
The width of the band of insecti- 
cide depends on the diameter of 
spreader and height it is held 
(Continued on Page 75) 


Figure 3. The small funnel on the right 
with bolt fastened in the tube acts as 
the insecticide spreader which is cen- 
tered and locked inside of the larger 
funnel on the left by four bolts located 
around the rim 


Figure 4. The small inside funnel- 
spreader is locked on the inside of the 
larger funnel. The outside funnel acts 
as a shield to prevent the wind from 
blowing the granular insecticide in too 
many directions 
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Thirteenth Illinois Custom Spray Operators’ Training School 


HE Illinois Custom Spray 
T Operators’ Training School 
will be held January 24 to 26 in 
the Illini Union Building, Univer- 
sity of Illinois, Urbana. Meetings 
of the Agricultural Spraying As 
sociation and the Illinois Aerial 
Applicators’ Association will be 
held in conjunction with the Cus- 
tom Spray School. 


The role of custom applica- 
tors, dealers, and salesmen in pesti- 
cide public relations programs will 
be among the topics to be dis- 
cussed at the training school. Also 
on the program are talks by W. G. 
Lovely, “Performance of Granular 
Herbicides” and “Equipment for 
Granular Herbicides”; H. B. Petty, 
“Insect Situation”; O. H. Fletchall, 
“Johnson Grass Control on High- 
ways’: and W. O. Scott, “Weed 


Control in Soybeans”. 


Other topics include: farm fly 
control, effect of rainfall and _ soil 


texture on pre-emergence results, 
soil insecticide research, Simazine 
and Atrazine residues in soil; and 
weed control in corn. 
. 

Belt Fertilizer Spreader 

Che Belt Corp., Orient, Ohio, 
is offering a folder that describes 
its Series 500 “Brod-Kastor” fertil- 
ier spreader. Among features of 
the spreader are a hopper that 
holds more than 1,800 pounds of 
60 Ib. cu. ft. material and fans that 
spread pelleted and granular fertil- 
iver in swath widths of approxi- 
mately 50 feet. 

The folder is available trom 
the company. 

e 

Hi-Shear Booklet 

Hi-Shear Corp., lorrence, 
Calil., has prepared a booklet de- 
scribing its history and plans for 
the future as well as a short story 


of the company as it appears today. 


In addition to custom hardware, 
the company manufactures the Ag- 
2 agricultural airplane and the 
Swathmaster spreader. 

7 


Simonsen Heavy-Duty Series 
A new C-70 series of bulk feed 
bodies designed for mill to dealer 
service, as well as farm delivery, is 
being offered by the Simonsen 
Manufacturing Co., Quimby, Lowa. 


New Ezee-Flow Applicator 

The Ezee-Flow Division of 
AVCO Distributing Corp., Chi- 
cago, is offering a new granular 
type of applicator for herbicides 
and insecticides. The applicator 
features two feed assemblies in 
each of the two hopper sections to 
individually meter herbicide and 
insecticide granules of all sizes. 

The “Ezee-Flow” applicator 
mounts directly on planter or lister 
frame. The dual hoppers can hold 
32. pounds of herbicide and 16 
pounds of insecticide. 


Modern Luxury in 


Downtown Chicago __— 


ie» 


CHICAGO'S ONLY DOWNTOWN MOTEL — RIGHT ON MICHIGAN AVENUE 
ACROSS FROM GRANT PARK. Closest to all convention centers — 
museums — theatres and shopping. Register from your car. Every 
room excitingly furnished — tile bath with tub and shower, free TV, 
AM & FM, Hi-Fi radio, room controlled heating and air-conditioning. 
Self dialing phones —24 hour switchboard and message service. 
Free ice cubes. Room service. Atmospheric restaurant and lounge. 
Sun deck. Private dinine rooms. Free swimming privileges at Acres 
Sabana Club. Phone HA 7-8200. TELETYPE CG-82. 

Closest to all Chicago convention centers. Suites 
Members and sample display rooms. Private meeting and 
AAA banquet rooms 


Best Western Motels 
Quality Courts 


BN ie <a 


Ali major credit cards accepted. 
Write for rates. free mapsand folders. 


—Ftrtnte MOTEL 


‘Michigan Ave. at 12th St., Chicago, III. 
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Boll Weevil Hibernation Counts 


HROUGH November, reports 

had been received from three 
states relative to the fall boll 
weevil hibernation survey. Each of 
these shows a higher average num- 
ber of boll weevils in hibernation 
the fall of 1959. Two- 
samples of ground 
trash cotton fields 
were collected and counts made of 
live weevils in the trash to deter- 
number, per 


than in 
square-yard 
adjacent to 


mine the 
‘acre of trash, entering hibernation. 
In the spring of 1961 another sur- 
vey will be made im the same areas 
to determine the number of boll 
weevils that survive the winter. 


average 


Collections were made in 
Louisiana 
East Carroll 
and ‘Tensas) total of 90 
samples were taken at 30 locations. 
The average boll 
weevils per acre found was 6,860 
in Madison Parish, 13,235 in East 
Carroll Parish, and 14,365 in Ten- 
sas Parish. The 
tri-parish area was 11,487, as com- 
pared with 8,097 live boll weevils 
found in hibernation during the 
1959 fall hibernation survey. 


northeastern 
(Madison, 
where a 


three 
parishts, 


number’ of 


average for the 


Hibernation records have 
been made in Madison Parish for 
the past 25 During this 
period there has been only one 
fall in which there were more boll 
1955, 13,448 


found in 


years. 


weevils found. In 


weevils per acre were 
Madison Parish, compared with 
the 6,860 this fall. 

Three hundred and fifty-four 
ground trash samples were collec- 
ted in four Mississippi areas. The 
average number of live weevils per 
of trash 12,944 in the 


acre was 
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PEST ROUNDUP 


Up In Three States 


lower delta, 20,087 in the central 
delta, 17,651 in the north delta 
and 7,651 in the hill section. The 
1960 state average was 14,502 live 
weevils per acre compared with 
5,127 found in the fall of 1959. 

In McNairy County, Tenn- 
essee, twelve samples of ground 
trash were collected. An average 
of 2,622 live weevils per acre of 
trash was found. This compares 
with 1,882 found in the fall of 
1959. 


General Insect Activity 

Greenbugs were collected 
October 27, for the first time this 
year, in a field of oats in the 
Durant area, Bryan County, Okla- 
homa. By the latter part of Novem- 
ber, found in 
Jackson, Marshall, 
Noble, and Pawnee Counties, with 


infestations were 


Johnston, 


populations increasing in known 
infested areas. During the period 
October 26 to November 7, a 
greenbug survey was conducted in 
25 Texas Panhandle counties. The 
found in 22 of the 
counties. Some fields, in Potter, 
Oldham, and Deaf Smith Counties, 
averaged 30 greenbugs per foot of 


insect was 


row. In other areas of the pan- 
handle, populations ranged 1-10 
foot of were less 
numerous in 


per row and 


the eastern part of 
the area. 

During the early part of No- 
vember, heavy populations of the 
spotted alfalfa aphid were present 
in some alfalfa fields on the Yuma 
mesa, Yuma County, Arizona. 
However, by the latter part of the 
month, populations were on the 
decrease. In Ada County, Idaho, 


by Kelvin Dorward 


This column, reviewing current insect 
control programs, is a regular feature 
of AGRICULTURAL CHEMICALS. Mr. 
Dorward is head—Survey & Detection 
Operations, Plant Pest Control Division, 
U. S. Department of Agriculture. His 
observations are based on latest reports 
from collaborators in U.S.D.A.’s pest 
surveys throughout the U. S. 


the aphid was found for the first 
time. The pest also was found in 
Jackson County, Idaho; the first 
record in the southern part of the 
State. High populations of the 
spotted alfalfa 
ported from Greely County, Neb- 
raska. Counts approximated 225 
per sweep of an insect net. Light 


aphid were re- 


populations were reported from 
California, New Mexico, and Ok- 
with noted in 
the latter state. 

The fruit 
caused heavy late twig damage on 
young peach Upshur 
County, Texas, but by early No- 
vember overwintering had begun. 
In Oregon, the 1960 survey for the 


lahoma, increases 


oriental moth 


trees in 


insect was concluded October 10. 
All fruit-growing areas of the state 
were trapped and 119 moths col- 
lected between May 9 and the con- 
clusion date. The collections were 
only in the Salem area, with 12 pro- 
perties being found infested. 
Among truck 


aphids were the most active dur- 


crop insects, 


ing November. Early in the 
month, aphids were heavy locally 
on turnips and collards in areas 
of Oklahoma. Carrots and turnips 
were heavily infested due to a late 
buildup in’ Dona Ana County, 
New Mexico, gardens. These in- 
increase on 
various truck crops in Sussex and 
Kent Counties, 
infestations of the beet armyworm 
occurred on sugar beets in the El 
(Continued on Page 78) 


sects were on the 


Delaware. Severe 
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> EED KI cae? 
STILL THE MOST DEPENDABLE... 


OLDBURY® SODIUM CHLORATE 


When chemicals are used, Oldbury sodium chlorate is 
still the most dependable way to destroy weeds. 

It kills them all. 

It’s the most inexpensive way, tc >. For a mere 25¢, 
you can sterilize 100 square feet of drainage ditch, fence 
line or roadway for at least a year. 

Open-head drum empties faster. Oldbury sodium chlo- 
rate comes in a fast-opening drum. A single lever seals 


HOOKER CHEMICAL 


601 


ohnson Grass 


and reseals the drum with a metal band. Full open head 
makes pouring, scooping, or shoveling easy. 

Available in 50-, 100- and 450-lb. sizes. 
Technical aid. Full-time Hooker agronomists can help 
with weed control plans and advise on handling, storing, 
and using sodium chlorate. 

Write for descriptive bulletin on how these men can 
help you. 


CORPORATION tla 


BUFFALO AVENUE, NIAGARA FALLS, NEW YORK 


CHE RUICALS 
PLastTics 


Sales offices: Buffalo, Chicago, Detroit, Los Angeles, New York, Niagara Falls, Philadelphia, Tacoma, Worcester, Mass. Jn Canada: Hooker Chemicals Limited, North Vancouver, B.C. 
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DAVIS and J. E. Deak (1), 
D. of Merck Sharpe & Dohme 
Research Laboratories, utilized the 
predilection of the nematode Pana- 
grellus redivivus for collecting on 
colonies of the fungus Fusarium 
oxysporum f. lycopersici as a basis 
for a method of assaying chemicals 
for capacity to attract or repel 
nematodes. The method depended 
on the number of nematodes col- 
lecting on Fusarium colon- 
ies placed over chemically treated 
filter paper discs in agar in a Petri 
dish. Fewer nematodes than ex- 
pected on the Fusarium colony 
would indicate that the chemical 
was acting as a repellent; converse- 
ly, an increase in nematode num- 
bers would indicate that the 
chemical possessed attractant pro- 
perties. 

None of the large number of 
chemicals (not mamed) _ tested 
acted consistently either to repel 
or to attract Panagrellus redivivus. 
However, Davis and Deak sug- 
gested that a successful search for 
chemicals capable of repelling ne- 
matodes should prove rewarding, 
especially since repellents would 
probably be less phytotoxic than 
nematocides. The assay method is 
rapid, inexpensive, and easy to use. 


Stimulation of Walnut 


Most effective control of the 
walnut aphid (Chromaphis juglan- 
dicola) in Persian walnut orchards 
in California is obtained with 
foliar sprays of octamethyl pyro 
phosphoramide (schradan), — ac 
cording to B. F. Lownsbery (2). In 
produced 


field tests, schradan 


such a marked increase in growth 
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an 


New Developments In Chemical 


Control Of Nematodes 


of sprayed trees as to suggest an 
effect of the chemical in addition 
to aphid control. Since the trees 
that reacted so strikingly were in- 
fected with the root-lesion nema- 
tode Pratylenchus vulnus, Lowns- 
bery conducted greenhouse tests to 
determine whether the growth res- 
ponse could be due to control of 
the nematode. He reported that 
schradan sprays applied to Cali- 
fornia black walnut seedlings at 
rates both above and below the 
usual orchard rate of application 
did not reduce the number of root- 
lesion nematodes in the roots. His 
results again showed a stimulatory 
effect of schradan on the growth 
of the seedlings, but nematode con 
trol evidently was not a factor. 


Effects of Soil Fumigants 


Earl B. Minton, Eldon J. 
Cairns, and Albert L. Smith (3) 
report results of a series of tests 
conducted from 1957 to 1959 joint- 
ly by the Crops Research Division 
of the Agricultural Research Serv- 
ice, United States Department of 
Agriculture, and the Auburn Uni- 
versity Agricultural Experiment 
Station, Auburn, Alabama, to de- 
termine the effectiveness of soil 
fumigants in eradication of nema- 
todes. They used large open-bot- 
tom concrete block bins with walls 
extending below and above the 
soil surface for the tests. They 
found that intermittent injections 
of liquid fumigants at 6-, 12-, and 
18-inch depths, followed by appli- 
cations of methyl bromide, would 
free the bins of stylet nematodes 
for as long as 12 months. The 


fumigants used were 83°; 1,2-di- 


LISTENING POST 


by Paul Miller 


This department, which reviews current 
plant disease problems, is a regular fea- 
ture of AGRICULTURAL CHEMICALS. 
The comments are based on observa- 
tions of collaborators of the Epidemio- 
logy Investigations, Crops Protection 
Research Branch, USDA, Beltsville, Md. 


bromoethane (Dowfume W-45) ; 


98°), bromoethane, 2° trichloro- 
nitromethane (methyl bromide— 
MC-2);  1,3-dichloropropene 
(Telone); 75.2%, 1,3-dichloropro- 
pene, 18.7°, — 1,2-dibromoethane 
(Dorlone); 50°) 1,3-dichloropro- 
pene, 50°, — 1,2-dichloropropane 
(D-D); and 97° 1,2-dibromo-3- 
(DBCP — Nema- 


chloropropane 
gon). 


Use of the Onion Test 


A. Rinkov, S. D. Van Gundy, 
R. L. Rackham, and M. J. Garber 
(4), of the University of Califor- 
nia Citrus Experiment Station, 
employed the sensitivity of onion 
seedlings to 1,2-dibromo-3-chloro- 
propane (DBCP) as basis for quan- 
titatively determining the distri- 
bution of the chemical in treated 
soil. They adopted the “rolled 
towel technique of planting onion 
seeds in measured quantities of 
the soil to be tested. The soil was 
spread on a paper towel, which 
was rolled up and placed in a 
covered jar. Seven days later the 
seedlings were measured. The per- 
centage of reduction in growth of 
seedlings in treated soil provided 
a highly sensitive test for small 
quantities of the chemical. 

Distribution of emulsifiable 
DBCP in six different citrus soils 
was measured by the onion test 
and by control of the citrus nema- 
tode, Tylenchulus semipenetrans. 
Soil samples for the onion test 
were taken 7 days after treatment 


(Continued on Page 77) 
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NEWS ABOUT THE 


Sulfur Prices Lifted 

Pan American Sulphur Co., 
Houston, Texas, has increased its 
prices for Mexican crude sulfur by 
New 


sulfur 


$2 a ton. 


dark 


for bright sulfur. 


long 
$22.50 tor 


prices are 
and $23.50 
Pan American 


is regarded as an indication that 


This move by 


the world sulfur market is chang 
ing from a highly competitive situ 
ation to a slightly greater degree 
of firmness. Consumption of crude 
sulfur has been increasing at such 
a rapid rate, particularly abroad, 
that La 
Petrols d’Aquitaine in France has 


Societe Nationale des 
advanced its prices by a minimum 


of SI to as much as $2.50 pe 
long ton. 

American producers have fail 
ed to announce any change in 
price, but they stand to benefit 
from the improved position of the 
world market. An encouraging fac 
tor in the firming in world prices 
is the easing of competitive pres 
sure on the part of sulfur produc 
ers to sell additional tonnage, it 
is felt. 


Richardson Names John LeMay 


John LeMay has been appoint 


ed manager of industry develop 


ment for Richardson Scale Com 
pany, Clifton, N. J. Mr. LeMay, in 
this newly-created position, will act 
as coordinator of sales activities. 
e 


Niagara Shifts Two 

Niagara Chemical Division of 
Food Machinery and Chemical 
Corp., Middleport, N. Y., has ap- 
pointed J. R 


coordinator for its 20 plants in the 


Jones as production 


United States, Canada, and Mex- 
ico. At the time, H. G. 
Beier! was named to succeed him 


same 
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as manager of the division's plant 
at Middleport. 

Mr. Jones joined Niagara in 
1915. He had been plant manager 
at Middleport for the past four 
years. Mr. Beierl joined Niagara 
in 1950. 


Claude O 
Texas Gulf Sulphur 
has 


chairman 

onth 
Stephens 
n presi- 
le since Marcl 
1957 He has 
with Texas Gulf 
1932 
ngineer and 
company’s 
‘ame man- 
in 1951. He 
nt the fol 


a iirector 


with Texas 

served as 

1951, wher 
eside was named 
1957 and continued as 
chief executive 


Hayes-Sammons Elects Three 
Cornelius Vanderulis has been 
elected senior vice president of the 
Co., 
Also elected were 


Haves-Sammons Chemical 


Mission, lexas. 
Andrew N. White, ]r., vice presi- 
dent, sales, and Edward H. Metz, 
and 


secretary treasurer. 


Mr. Vanderulis, who had been 
will 
tinue as a director of the company. 
He joined Hayes-Sammons in 
1950. Mr. White had gen- 
eral sales manager and Mr. Metz 


secretary and treasurer, con- 


been 


had been controller. 


«A 


Ortho Sales Meetings 

The Ortho Division of Cali- 
Co., held 
Northern 


fornia Chemical sales 


meetings for its and 
Southern regions last month. The 
Southern region meeting was held 
in Miami and the Northern region 
met in Washington, D. C. 
Salesmen, branch managers, 
and district managers attended the 
meetings to discuss new products, 
sales approaches and changes in 


policy. 


e 
Joins Gandy Sales Force 
Michael G. Chavez has joined 
the Gandy Co., Owatonna, Minn., 
as a salesman in Gandy’s eastern 
states division. Mr. Chavez is head- 
quartered at New Cumberland, Pa. 
. 
MACA Elects Woodbury 
The newly-organized Midwest 
Chemicals Associa- 
tion has Herbert Wood 
bury, Woodbury Chemical Co., as 


Agricultural 


elected 


its president for 1961. 

The 
lished early last month at a meet- 
ing in Kansas City, Mo. Its mem- 


new group was estab- 


bers are located in the states of 
Iowa, Nebraska, 
Kansas. Among the 
speakers at the initial meeting was 
H. F. 
Chemagro Corp. 

Other officers elected by 
MACA are: Douglas Nelson, Ni- 
agara Chemical Division of Food 
Corp., 


Missouri, and 


principal 


Tomasek, president of 


Chemical 
Harold Howard, 
Thompson-Hayward Chemical Co., 


Machinery and 


vice president; 


secretary; and Robert Brown, Mil- 
ler Chemical Co.; Douglas Nelson, 
Niagara; and Ray Northrop, Asso- 
ciated Chemical Co., directors. The 
group's next meeting will be held 
March 3 in Omaha, Nebr. 
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J. R. Mell F. H. Kennedy 


R. B. Lenhart F. E. Smith 


The Potash Company of 
America will move its general sales 
othce from Washington, D. C., to 
New York on February 1, 1961. 
The ofhce has been in Washington 
for the past ten years. The new 
ofhce will be located at 630 Fifth 
Avenue, the International Build- 
ing in Rockefeller Center. 

On the same date, the follow- 
ing organizational changes will be 
made in the company’s sales de- 
partment: J. Robert Mell and 
Frank H. Kennedy will become as- 
sistant general sales managers. Mr. 
Mell will handle sales in the south- 
ern half of the United States and 
Mr. Kennedy will be responsible 
for sales in the northern half of 
the country. Also, Robert B. Len- 
hart will become midwestern sales 
manager and will operate out of 
the Peoria, Il. office. F. Edward 
Smith Jr. will replace Mr. Lenhart 
as northeastern sales representative. 
J. C. Crissey Retires 

John C. Crissey retired last 
month as head of the soil building 
division of the Cooperative G.L.F. 
Exchange. A G.L.F. employee for 
35 years, Mr. Crissey had been di- 
vision manager since 1942. 

e 
Head ACS Divisions 

Leonard S. Stoloff, assistant 
technical director of Marine Col- 
loids Inc., Rockland, Maine, has 
been named chairman of the Di- 
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vision of Agricultural and Food 
Chemistry of the American Chem- 
ical Society. 

Other division officers are Dr. 
John C. Sylvester, Abbott Labs, 
chairman-elect; Dr. Richard W. 
Thoma, The Squibb Institute for 
Medical Research, secretary-trea- 
surer; Dr. D. M. Doty, American 
Meat Institute Foundation and 
Dr. L. W. Hazleton, Hazleton Labs, 
councilors. 

Named chairman of the Divi- 
sion of Fertilizer and Soil Chemis- 
try was John O. Hardesty, a prin- 
cipal chemist with the U. S. De- 
partment of Agriculture. He was 
secretary of the division in 1959. 
Other officers of the division are 
Dr. L. B. Hein, Olin Mathieson 
Chemical Corp., vice - chairman; 
Dr. D. R. Boylan, Iowa State Col- 
lege, secretary; and J. D. Romaine, 
American Potash Institute, and 
W. J. Tucker, GLF Soil Building 
Service, vice councilors. 


Research Grant To Minnesota 

The University of Minnesota, 
St. Paul, has received a $40,500 
grant to conduct a three-year study 
on the fundamental absorption, 
retention, and physiological effects 
of herbicides and fungicides on 
plant cells. Source of the grant is 
the U. S. Public Health Service. 
The project is to be under the di- 
rection of T. H. King, plant patho- 
logist, and A. J. Linck, plant phy- 
siologist. 

7 
Issue AOAC Official Methods 

The ninth edition of Official 
Methods of Analysis for such prod- 
ucts as foods, food additives, drugs, 
cosmetics, pesticides, feeds and fer- 
tilizers is now being distributed by 
the Association of Official Agricul- 
tural Chemists. 

The book is available from 
the Association, Box 540, Benjamin 
Franklin Station, Washington 4. 
D. C. Its cost is $17.50. 


Pesticide Benefits Should Be Considered As Well As Risks 


the chemical, food, and agri- 
cultural industries should not be 
concerned solely with the elimina- 
tion of all risk, but must be bal- 
anced against gains vital to the na- 
tion, David H. Dawson, a_ vice 
president of the Du Pont Company 
said last month. ‘To eliminate risk 
completely would be to bar prog- 
ress,” he said. 

Dr. Dawson, a research chem- 
ist who now is a member of the 
executive committee and of Du 
Pont’s board of directors, spoke, 
Dec. 8, in a symposium on “Science 
and Food—Today and Tomorrow,” 
sponsored by the Food Protection 
Committee of the National Acad- 
emy of Sciences—National Research 
Council. The symposium was held 
in Washington, D. C. 

“Any consideration of risk 
without simultaneous evaluation 
of the potential benefit is .. . in 
grave danger of effectively prevent- 
ing progress, or at least ensuring 
that it be achieved distressingly 
Dawson declared. 


G OVERNMENT controls of 


slowly,” Dr. 
“The problems involved in increas- 


ing food supplies faster than popu- 
lation growth are of such magni- 
tude that we need to accelerate and 
not to hinder their solution.” 

“The willingness of industry to 
risk capital,” he said, “has been 
subtly but profoundly influenced 
by the changes in legislation and 
in legislative climate which have 
developed in the past several years. 
This seems to reflect a public — 
certainly a legislative — desire to 
reduce the risk of any harmful 
effect of any chemical additive to 
foods, and preferably to make that 
risk approach zero. 

Further progress in chemical 
contributions to the food supply 
will depend to an important extent 
on the ability of the chemical and 
food industries to support the nec- 
essary research and to take the 
capital risks involved in manufac- 
turing and marketing the products 
which research has uncovered. The 
costs and time required to establish 
safety of new and established food 
additives under present legislation 
must inevitably be reflected in the 
price of the product, he said. 
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A concerted ettort is needed in 
Canada to obtain and study infor- 
mation on “fallout” from chemical 
pesticides used in agriculture and 
elsewhere, Dr. Henry Hurtig of the 
Canada Department of Agricul 
ture’s research branch wrote last 
month in the Agricultural Insti 
tute Review. 

The key problem, he said, 1s 
how to prevent the poisons that 
kill harmful insects from reaching 
the dinner table. He noted that 
the main difference between the 
Canadian and United States law 
is that the Canadian Food and 
Drug Act applies “only to food tor 
human consumption.” This means 
that no tolerances are established 
for pesticide residues on pasture, 
forage, or other feeds that are in 
termediate in the human food 
chain, he said. 

So far, pesticide residual re- 
search has been “playing it by ear,” 
said Dr. Hurtig, in emphasizing 
that modern agricultural techni- 
ques seem destined to swell the use 


of pestic ides. Canada’s diverse cli 


Spray Study Urged In Canada 


matic and crop conditions mean 


on the imported pesticides, which 


are in the majority, to make sure 


they can be applied safely in Can- 
ada under the suggested techni- 
ques. 

* 
Griffith Joins API 

Dr. W. K. Griffith has joined 
the American Potash _ Institute, 
Washington, D. C., as eastern 
agronomist serving the states from 
Virginia to Maine. He formerly 
was associated with the University 
of Arizona and Purdue University. 

o 
New Monsanto Appointments 

Charles L. Fetzner, San Fran 
cisco, has been appointed a senior 
sales representative in’ Monsanto 
Chemical Company's Agricultural 
Chemicals Division. 

Arthur E. Leisy, Anniston, 
\la., is) superintendent in the 
parathion department. Robert L. 
Olcott, Kansas City, Mo., has been 
appointed sales manager of the 
Agricultural Chemicals Division's 
western district. 


Adequate Insecticide Use Increases Cotton Profits 


LTHOUGH twice as much in 
A sect control was required for 
two-bale cotton produc tion, the net 
profit’ per insecticide application 
was six times as great as for half 
bale production. These results, 
drawn from the South Carolina 
Five-Acre Cotton — Improvement 
Contest, were presented at the 
Delta Council Conference in Stone- 
ville, Miss., Dec. 1. Speaker was 
Dr. H. G, Johnston of the National 
Cotton Council, Memphis. 

Speaking on profits in cotton 
insect control, Dr. Johnston said 
an uncontrolled infestation can 
greatly reduce or completely nullt- 
ly any potential increase that 
might be expected trom fertiliza 
tion, irrigation, and other improv 
edt practices. “On the other hand, 
complete insect control cannot in- 
crease yields beyond the potential 
provided by these practices,” the 


entomolgist said. 


In the South Carolina contest, 
farmers producing one-half bale 
per acre used about minimum re 
quirements for a balanced fertilizer 
and an average of four insecticide 
applications. The net profit, Dr. 
Johnston said, was $22 per acre, on 
an average profit of $5.50 for each 
insecticide application. 

The two-bale group used 
about 50 per cent more fertilizer 
and an average of seven insecticide 
applications. Net profit was $240 
per acre, or an average of $34.30 
per application. 

The hall-bale group produced 
cotton at an average cost of 31 
cents per pound, the two-bale 
group at 15 cents per pound. This, 
Dr. Johnston said, points up the 
fact that efheient cotton produc- 
tion depends upon a proper bal- 
ance of all improved production 
practices and no one of them alone 
will get the job done. 


that research will have to be done 


Ehrisman 
The Foxboro Co., Foxboro, Mass., 
has added a marketing division which 
serve its associated companies in 
England, Canada, Holland, and Japan, 
as well as its U.S. markets 
Charles Schwarzler has been nam- 
ed vice president of marketing by Fox- 
boro and will be head of the new di- 
visior Mr. Schwarzler has been as- 
sociated with Foxboro for the past 26 
mead manager of in- 
in 1955. Henry 


Schwarzler 


U.S. general sales man- 
with the company 


California Weed Conference 
The California Weed Confer- 


ence will be held in the California 
Hotel, Fresno, Jan. 24 to 26. Among 
those scheduled to appear on the 
program are: Walter S. Ball, State 
Department of Agriculture, who 
will moderate a panel discussion 
on organization of weed control 
districts; N. B. Akesson and W. E. 
Yates, University of California, 
Davis, who will discuss drift and 
residues of agricultural chemicals 
and their relation to application 
equipment, techniques, and weath- 
er; and Dr. Guy F. MacLeod, Food 
Machinery and Chemical Corp., 
Fresno, who will lead a panel dis- 
cussion on weed control in crops. 

Other topics to be considered 
at the conference will be; peren- 
nial weed control, industrial weed 
control, research, residues, and new 
weed problems. Stanley W. Strew, 
Colloidal Products Co., Sausalito, is 
president of the California Weed 
Conterence. 

* 


B-I-F Advances Two 


Charles |. Brex Jr., advertis- 
ing manager since 1958, has been 
named director of public relations 
by B-I-F Industries, Providence, R. 
I., and Edward C. Ross, assistant 
advertising manager, succeeds 
Mr. Brex as advertising manager. 
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' | IF YOU MIX, GRIND, OR BLEND- PARTIAL LIST OF TYPICAL USERS 


Arizona Fertilizers, Inc. 


POULSEN’S &. 7. &.* UNI-BLENDER 
SOLVES MANY OF YOUR PROBLEMS 


In the field of fertilizers and in- 
secticides, the Poulsen Uni-Blender 
is our standard unit—a plant that’s 
*Ready-To-Run. It mixes, elevates, 
grinds, and bags. Impregnates liquids 
with diluent mixes, 


If your product deteriorates from 
long delays in shipping, you want to 
deliver a fresh product . . . the Uni- 
Blender can do it! 


If you want to blend concentrate to 
field strength . . . if you would like 
to switch from custom-mixed to stand- 
ard . . . Uni-Blender can do it! 


This unit can handle four to six, 
1200 to 1500 Ib. batches of field 
strength dust per hour. Other capaci- 
ties are available. 


Requires only 9° by 12° floor space 
and 16° headroom. Factory pretested 
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and ready to go to work for you just 
two days after delivery. 


We design and build complete plants 
If you need specially designed equip- 
ment, tell us the problem. There al- 
ways seems to be a solution. 


Engineers and manufacturers 
of materials processing 
and materials handling equipment 


2341 East 8th Street 
Los Angeles 21, California 


Mathieson Chemical Corp. 
Niagara Chemical Div. (FMC) Richmond, Calif. 


Miller Products Co. Portiand, Ore. 
Stauffer Chemical Co. Richmond, Calif. 
American Potash & 

Chemical Co. Los Angeles, Calif. 
Cotton States Chemical 

Co., Inc. West Monroe, La. 
Pennsalt Mig. Co. of Wash. Portland, Oregon 
Thompson-Hayward 

Chemical Co. Lubbock, Texas 
Tide Petroleum Prod. Co. Edenburg, Tex. 
Diamond A‘kali Co. Cleveland, Ohio 

EXPORT 

Pennsalt International Corp. Mexico 


Stauffer de Mexico, S.A. Culiacan, Mexico 
Niagara Chemical Division Culiacan, Mexico 
Tropical Agriculture, S.A. Havana, Cuba 
Geigy Do Brasil, S.A. Rio De Janeiro, Brazil 
DuPont (Peru) S.A. Callao, Peru 
Compania De Petroleo 

Shell de Columbia Barranquilla, Colombia 


Allied Chemical Services Ltd. gary, Canada 
Alianca Commercial 
De Anilinas Sao Paulo, Brazil 


: technical bulletin about the standard 


unit Uni-Blender. 
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Penco Animal Repellent 
Development of a_ weather- 
resistant contact animal repellent 
has been announced by Pennsalt 
Chemicals Philadelphia. 
The repellent, containing thiram, 


Cor Pp» 


is designed for use on forest nurs- 
ery planting stock, fruit trees, orna- 
mental plants, and nursery stock 
for protection against rabbits, mea- 
dow mice and, to a lesser extent, 
The 


veloped by Pennsalt’s agricultural 


deer. formulation was de- 
chemicals division in cooperation 
with the Weyerhaeuser Co.'s for- 
estry research center at Centralia, 
Washington. 

The repellent may be applied 
either during the dormant or grow- 
ing seasons and is said to protect 
treated surfaces of plants for a pe- 
riod of approximately six months. 
Initial offering of the product, to 
be marketed as Penco Thiram Ani- 
mal Repellent, is being made to 
forest tree nurseries and other 
nurseries engaged in production of 
nursery stock. 

o 
Aquatic Weed Society Meets 

The 2nd annual Aquatic Weed 
Control Society meeting will be 
held February I4th and 15th in the 


LaSalle Hotel, Chicago, Illinois. 

Paul W. Eller, the society's 
publicity chairman, writes that the 
program will consist of biological 
discussions on relationship — be- 
tween weeds, algae, and lake nu- 
trients, and a review of new aquat- 
ic herbicides by company repre- 
sentatives. Other interesting topics 
will be: a review of current field 
tests by research and regulatory 
agencies; legal aspects of aquatic 
weed control; and a discussion on 
application procedures, equipment, 
and general problems connected 
with applying herbicides and al- 
gaecides to waters. 

. 

Northeast Weed Meeting 

All aspects of weed control 
are being covered by the more than 
100 papers on the program of the 
Northeastern Weed Control Con- 
ference at the Hotel New Yorker, 
January 4 to 6. 

Among the speakers are: Dr. 
R. D. Sweet, Cornell, “Status of 
Granular Herbicides’; Howard H. 
Campbell, County Agents Associa- 
tion, “Weed Control in Suburbia”; 
and Dr. S. N. 
“Promising New 
Weed Control.” 


Fertig, Cornell, 


Chemicals for 


Southern Weed Conference To Be Held In St. Petersburg, Fla. 


HE Southern Weed Confer- 
ence will open its I4th annual 
meeting at the Soreno Hotel, St. 


Fla., 18-20, 
general 


Petersburg, January 


with a session on “the 
challenge of weed control — past, 
present and future.” 

Speakers for the general ses- 
sion will include David W. Stani- 
forth, State 
“Crop-Weed Ecology in Relation 
to Weed Control Research”; Paul 
Y. Burns, Louisiana State Univer- 
sity, “Weed Control in Timber- 
lands”; W. B. Ennis Jr., U. S. De- 
partment of Agriculture, Beltsville, 


lowa University, 


Md., “Weed Investigations — Prog 
ress and Potential’; and Dale E. 
Wolf, E. I. du Pont, Atlanta, “In. 
dustry’s Responsibilities.” 
Following the general session, 
conferees will divide into groups 
for discussions of such topics as: 


Weed Control in Agronomic 
Crops — Pre-planting and lay-by 
control in cotton, herbicides for 
weed control in peanuts, and toxi- 
city problems, and application 
methods for herbicides. 

Horticultural Crops — Evalua- 
tion of herbicide application meth- 
ods, new chemicals and manage- 
ment techniques for weed control 
in pine nurseries, influence of her- 
bicides on yields of certain vegeta- 
ble crops, and late season grass con- 
trol in potatoes. 

Weed Control for Highways, 
Utilities, etc. — Vegetation control 
on Texas highways, residual effects 
of soil sterilants, and application 
of a dormant spray. 

Development from industry 
will be detailed by 12 speakers 
representing various chemical com- 
panies during the last session. 


K. D. Jacob Retiring 


Kenneth D. Jacob, recognized 
as a world authority on fertilizer 
chemistry and technology, will re- 
tire January 31 as special assist- 
ant to the director, Soil and Water 
Conservation Research Division, 
ARS, USDA, after more than 42 
years of federal service. The divi- 
sion is planning to hold a retire- 
ment party and reception for Mr. 
Jacob at Beltsville, Md., on Jan. 31. 

Mr. Jacob entered the Chemi- 
cal Warfare Service in 1918. In 
1922, he became associated with 
the fertilizer research work of the 
USDA and has served continuously 
in that field since then. He served 
as head, Fertilizer Investigations 
Research Branch of the Division 
from 1947 until he became special 
assistant to the director in 1959. 

. 
IMC Advances Two 

Gerd W. Kraemer, regional 
sales manager in Minneapolis, 
Minn., has been named assistant 
sales of the Materials 
Department by the Agricultural 
Chemicals Division of Internation- 
al Minerals & Chemical Corp., 
Skokie, Ill. He is replaced at Min- 
Alexander McBride, 
who had been sales manager in 
Kansas City. 


manager 


neapolis by 


Form Mexican Company 

Velsicol International Corp., 
C.A., Nassau, Bahamas, has formed 
a subsidiary in Mexico. The name 
of the Mexican company is Velsicol 
Internacional de Mexico, S.A. de 
CY. 
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First Food Conference 

Representatives of 50 food in- 
dustry organizations will conduct 
the first annual meeting of the Na- 
tional Food Conference Associa- 
tion, Inc., in Chicago January 12, 
1961. 

The meeting will start at 10 
A.M. in the Palmer House, accord- 
ing to Charles B. Shuman, associa- 
tion president and president of the 
American Farm Bureau Federa- 
tion, one of the members of the 
association. 

Mr. Shuman said the annua! 
meeting is open to all representa- 
tives of the food industry and re- 
lated fields whether or not they 
are members of the National Food 
Conference Association. 

Purpose of the National Food 
Conference Association, Inc., is to 
present, to the public, information 
on the economic, social and nutri- 


gram into allied packaging fields 
and supplement the assistance we 
already provide to industrial cus- 
tomers.” 


a 


Black Joins Diamond 
Dr. Donald M. Black has 


joined Diamond Alkali Co., Cleve- 
land, Ohio, as manager of develop- 
ment and market research. He had 
been with Monsanto Chemical Co. 
for 13 years. 


CSC Names Ashworth to Sales 

Commercial Solvents Corpora- 
tion has named Thomas E. Ash- 
worth to its expanding agricultural 
chemical sales staff. Mr. Ashworth 
is assigned to the Southeastern dist- 
rict with headquarters at the com- 
pany’s Atlanta, Georgia, office. He 
will travel in Florida, except the 
Northwestern section, and reside 
in Gainesville. Prior to joining 
CSC, Mr. Ashworth sold pesticides 
in the southern states. 


LABORATORY 
UNIFORMITY 


SF 
tional importance of food in the 
mt life of American people. 
", . 
& CACA Meets Jan. 26 | 
a The tenth annual meeting of 
= the Colorado Agricultural Chemi- 
cals Association will be held Jan. 
: 26 and 27 at the Cosmopolitan 
; Hotel in Denver. 
+ e 
Stauffer Office Moved | 
Stauffer Chemical Co.'s Agri- MIXER Is THE LEADER 
cultural Chemicals Division has a 
moved its Northeast Regional Sales ; FOR FERTILIZERS, AGRICULTURAL CHEMICALS & POWDERS 
Department to 555 Fifth Ave., New | ; ° 
York. Also located at that address THE Warion MIXER offers better and lower cost mixing for 
is Dr. P. D. Peterson, technical | the chemical aeenve.o An ret ae tw eyes, — 
sales director for the division and possible the mixing of any top quality mixed product at less cost. 
Dr. Ray Kriner, agricultural re- UNIFORM ACCURATE 
search and development represent- A uniform mix is as- If the formule is right 
—_ sured time after time no —the MARION MIXER 
on ative. | matter how complicated will mix it with com- 
| e the formula and with plete accuracy. 
Be , ’ laboratory exactness. 
lis ams Acquires Systemation : THE MARION MIXER, now in use in many chemical plants throughout the country, is de- 
Bemis Bro. Bag Co., St. Louis, signed to produce the highest tonnage at the lowest possible cost. Also, its simple but 
has acquired a substantial interest efficient design makes © an ideal epociel formule entuer. 
ae in the Systemation Corp., a St. ; SEND TODAY .FOR FREE 
, Louis area firm which specializes sa —— eng prec pe DESCRIPTIVE LITERATURE 
" , : ixing: i- 
- in the development of integrated og ie ! RAPIDS MACHINERY CO., 
if ; chemical powders—Agricultural 5 - 0aP 20th Sieaet, Maden. tome 
and automated packaging systems chemicals — Fertilizers — Ma- ' : : 
ata oa: : : : Please Send Me Literature on Marion 
and machinery. terials for chemical processing . ion 
: a s 6 y Mixing Equipment _......... Ib. capacity 
According to F. G. Bemis Jr., plants — Insecticides. i 
director of allied operations for ; cnn De gman rmmimaaaadca ai 
Bemis, the acquisition will RAPIDS MACHINERY co. x ans 
> NE ne —  ” * EES STATE 
strengthen our diversification pro- | 867 11th St. Marion, lowa Ph. DRake 7-0280 | 
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DDVP Patent To Shell 


A patent on the 
DDVP (0,0-Dimethy! 0-2,2-dichlon 
ovinyl phosphate) , has been issued 
to Shell Development Company 
DDVP is sold by Shell Chemical 
under the trademark 


insecticick 


Company 
Vapona insecticide. 
Shell Chemical 


recently has obtained a new label 


In addition, 


acceptance on Vapona which allows 
pest’ control operators to spray a 

©, solution of Vapona insecticide 
in the normal manner in house- 
holds, 


processing plants, industrial plants, 


restaurants, theaters, food 
and warehouses for the control ol 
flies, fruit flies, gnats, cockroaches, 
ants, spiders, silverfish and other 


sects, 


450 Participate In 37th CFA Convention 


OUR hundred and fifty per- 
F sons participated in the thirty 
seventh annual convention of the 
California Fertilizer Association, 
held at Hotel del Coronado, Con 
November 15 


onado, California, 


through 15, 1960. James F. Sloan, 
Salinas, was elected president for 
1961, succeeding D. W. Galbraith 
of Woodland. Other 1961 ofhcers 
are John N. Williams, Chula Vista, 
M. Roberts, San 
Francisco, treasurer; C. E. McFad 
din, El Centro, secretary; and Sid 


vice president; L.. 


ney H. Bierly, Sacramento, general 
manager. L. M. Duckworth, Fres 
no, and James Bonaventura, Edi- 
son, were elec ted lor S-vear terms 
on the board of directors. 

Tyler Macdonald, senior vice 
president and marketing director, 
Hixson and 
Angeles advertising concern, spoke 


Jorgenson, Inc., Los 


during the business session on 
“Stand Up and Be Counted.” His 
subject was tied to support of 
America’s private business enter 
prise system. 

Mr. Macdonald reviewed sev 
eral accomplishments of the fet 
tilizer industry and said that early 


industry scientists, such as Liebig, 


An { the CFA r 195] 
are right) L. M. Rok hell 
Chemica an Frar R 
Har 4 4 shemica C 
Ove R A M 

Ar an F ash & t i L 
Ar N. W 4 ; al F 

lizer & Supply C hula Visita 


Gilbert, and others contributed in 
major aspects more than did Ein- 
stein to human progress. He point- 
ed out that lertilizer is a necessary 
crop production tool, and should 
be sold on the basis of the added 
profit it will bring the grower, 
rather than on a price basis. “The 
business that relies on lower prices 
usually goes broke or the govern- 
ment takes it over.” 

CFA Demont W. 
Galbraith, in his opening address, 
said he has noted with alarm the 


President 


recent steady decline in the price 
of fertilizer materials to the con- 
sumer in the face of increasing costs 
of doing business. A factor in the 
changing pattern is the up-surge of 
the manufacturing co-operative as 
“the biggest single threat to our 
economic lives that exists today.” 
It is insidious in that it does not 
correct any evils, but instead, be- 
cause of its tax privilege status can 
industry 


well bring on lessened 


progress. Private business enter- 
prise has developed new methods 
and competitive marketing prac- 
tices. He urged support of H.R. 
$848 which would bring about a 


greater degree of tax equalization. 


F. Sloan, J. F. Sloa Salinas; Jame 

ra, AFC, Inc, Ed W 
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Burlap Consumption Down 

For the first eight months of 
this year, U.S. burlap consumption 
stood at 569.2 million yards, some 
17 million yards lower than the 
previous year. The sharp rise in 


burlap prices in the American 
market—up more than 25 per cent 
during the past six months is be- 
lieved to be a major factor in the 
drop in consumption, along with 
multiwall bag 
'.S., 70 per 
cent of the burlap consumed is 


competition from 


manutacturers. In the l 


used in bags. 

© 
Co-op Building In Nebraska 

An $8 million anhydrous am 

monia fertilizer plant will be built 
in Hastings, Nebraska, by the Con- 
sumers Co-operative Association. 
Plans call for the production of 
150 tons of anhydrous ammonia 
per day. 

- 


Ortho Appointments 

The Ortho Division of Cali 
fornia Chemical Co., Richmond, 
Calil., has announced a series of 
appointments that have been made 
throughout the country. Among 
those appointed to new positions 
are: Robert Hike, sales supervisor 
for the northern California area: 
George Sley, supervisor of branch 
services at the West Palm Beach, 
Fla., ofhce; Charles Standley, agri 
cultural sales representative and 
field man for the Salt Lake City, 
Utah, district; James T. Williams, 
garden and home sales representa- 
tive in Boise, Idaho; and Donald 
L.. Lake as a sales representative. 
In addition, J. P. Goode has been 
appointed as a field research en 
tomologist for the company. He 
had been New Mexico 
State Department of Agriculture. 

ry 

Lease Fertilizer Equipment 


Fertilizer manulacturers can 


with the 


now lease equipment for terms as 
long as 6 to 12 years under a new 
plan announced by Nationwide 
Leasing Company, Chicago. 
Companies possessing a tan- 
gible net worth of SI million are 


eligible for 6-12 vear leases for 


$25,000 worth of equipment. 
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AAI Meeting Jan. 11-13 

Emphasis will be on the agro- 
nomic aspects of direct application 
ammonia as the Agricultural Am- 
monia Institute holds its 10th an- 
nual convention in Memphis, 
Tenn. Jan. 11-13. 

Speakers will include Dr. W. 
P. Martin of the University of 
Minnesota, an authority on am- 
monia use and research in the 
North Central States; Perrin Gris- 
som, agronomist at Delta Branch 
Experiment Station, Greenville, 
Miss.; and Dr. R. L. Beacher of 
the National Plant Food Institute. 
All will discuss ammonia’s use and 
future in various areas. 

Presiding will be Carl J]. Bau- 
serman of Southern Michigan Ni- 
trogen Co., Midland, Michigan, 
president of the AAI. 


e 
Sturtevant Expands Line 

The Sturtevant Pulver-Mill, 
an impact mill with integral air 
classifier, introduced as a 5000-Ib.- 
an-hour unit in May 1959, now is 
available for small-quantity grind- 
ing of soft and medium-hard ma- 
terials. 

The introduction of a 15-inch, 
25-horsepower impact mill capable 
of producing in the hundreds-of- 
pounds-an-hour range — up to a 
ton and a quarter — marks the sec- 
ond addition to the line since the 
mill was introduced 18 months 
ago. Last May, Sturtevant an- 
nounced the availability of mills 
capable of crushing up to 15,000 
Ibs. hourly. 

> 
V-C Names Two To Sales 

Virginia-Carolina Chemical 
Corp., Richmond, Va., has appoint- 
ed Earl T. Grassit and Donald E. 
Kingsley as assistant managers of 
its triple superphosphate sales de- 
partment. Mr. Grassit is responsi- 
ble for triple sales west of the Mis- 
sissippi River and Mr. Kingsley’s 
territory is east of the river. 

7 
Royster Names Hamilton 

Nido L. Hamilton has been 
appointed assistant sales manager 
of F. 8. Royster Guano Company's 


JANUARY, 1961 


Norfolk sales division, which covers 
portions of eastern North Caro- 
lina and eastern Virginia. He suc- 
ceeds T. C. Dula who has been 
appointed sales manager of the 
Price Chemical Company Division 
of F. S. Royster, Louisville, Ky. 
e 

Bioferm Joins IMC 

Bioferm Corp., which recently 
gained national prominence for its 
discovery and development of 
Thunicide, the microbial insecti- 
cide, will become a part of Inter- 
national Minerals & Chemical 
Corp., Skokie, Il. 

Othcials of the two companies 
said that final terms of the stock 
transaction agreement by which 
IMC will acquire Bioferm still are 
being worked out. Bioferm is joint- 
ly owned by George Gelman and 
Jerry M. Sudarsky. Bioferm’s plant 
in Wasco, Calif., will continue 
without change as an operating 
unit of IMC under the Bioferm 


name, 


@ ASSURE YOUR 
PACKAGE: 

Shipping and 

carrying strength... 

Moisture protection... 

Sift-proof closures... 

Neat appearance. 

e ASSURE YOUR PRODUCT: 

Safe, compact packaging... 

Long shelf life... 

Fresh quality. 

e TESTED AND PROVEN FOR: 


Insecticides, fertilizers, chemicals, 
cement paint. wheat paste, milk powder, 
dog foods, briquets, corn meal; powders 


and other granular products. 


GEORGE H. FRY COMPANY 


42 East Second Street, Mineola, N. Y. — Ploneer 6-6230 


Ralph E. Fraser Dies 

Ralph E. Fraser, vice president 
of Summers Fertilizer Co. and 
Northern Chemical Industries, 
both of Baltimore, Md., Bangor 
and Searsport, Maine, died last 
month after a heart attack. He was 
66 years old. He had been with 
the Summers concern and its affili- 
ates since 1925. 


os 
Bag Division Changes 

A number of executive changes 
in its bag division have been an- 
nounced by the Union Bag-Camp 
Paper Corp., New York. 

Harry Recher, former director 
of flexible packaging sales, was 
named manager of bag sales. Wil- 
liam Mellick, former director of 
chain store sales, was appointed di- 
rector of flexible packaging sales 
and Frank Little, who continues as 
director of standard products sales, 
has been given the additional re- 
sponsibility of supervising chain 


store sales. 


4 SIMPLE ADJUSTMENT 
TO PROPER BAG HEIGHT. 


WwW EXIT VIEW. 


SEND 
TODAY 
FOR 


FREE 
INFORM- 
ATIVE 
BROCHURE 
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Can you use 


NON-SWELLING ABSORPTIVE 


ALO, - 4Si0, -#,0 


PIKES PEAK, CLAY 


Approximate chemical analysis 


Loss @ 105°C 060% 
Further Loss on Ignition 3.25% 
Silica (Si02) 73.77% 
Alumina (A!205) 12 66% 
Ferric Oxide (Fe20,) 
Magnesia (MgO) 
Calcwwm Onde (Ca0) 
Ferrous Oxide (FeO) 
Sodiwm Oxide (Na.0) 
Potassium Oxide (K20) 
Titamum Dioxide (1:0) 
Arseme Onde (As:0)) 
Mercurie Onde (HgO) 
Lead Dioside (PbO.) 


0 00056% 
Less than 0.00005%* 
Less than 0.00007%* 
Less as lead dionide 

022% 

0.17% 


Phosphorus Pentoxide (P20-) 
Sultate ($0.4) 


pH around 5 
*None found 


Currently used as: 

e Carrier (liquids & solids) 

e Diluent - e Extender 

e Coagulant Aid 

e Parting Agent 

e Coating Agent 

e Bleaching of chemicals, 
animal, mineral & vegetable oils 

e Filter Agent 

e Absorbent for liquids, 
chemicals, greases, oils 


© 
PHYSICAL PROPERTIES — Like 
all mined products of this nature, 
physical properties of Montmorillon- 
ite will change in various degrees, de- 
termined by mesh size and quantity. 


WRITE FOR SAMPLES — Write 
immediately for necessary samples, 
mesh sizes available and other tech- 
nical data for further exploration in- 
to advantages of Montmorillonite in 
suiting your specific needs. 


GENERAL 
REDUCTION 
COMPANY 


1820 Roscoe Street 
Chicago 13, Ill. 


Marketing Urged In England 
Christopher Soames, Minister 
ol Agriculture, Fisheries, and Food 
(England), told the sixth meeting 
of the Horticultural Marketing 
Council, held Nov. 22 in London, 
that he was “struck by the infinite 


simally small proportion of the 
turnover of the industry as a whole 

horticulture and agriculture to 
which is spent on market 


that 


gether 
ing, 
means in this day and age.” 


despite all marketing 
“But I am glad to see,” he con 


tinued, “the number of forward- 


looking and forward-thinking 
people in the industry who realize 
that this has got to be set right. 

“This council has a tremend 
ous task ahead of it. It has to cap- 
ture the imagination and support 
of the industry. This will enable 
you to help them. 

“Yours is a most challenging 
job and | know of the great start 
you have made. This council could 
make a tremendous difference to 
the industry if it goes well.” 


oO 


W. Va. Advances Elsas, Carnes 
John M. Elsas and Sheldon Y. 
Carnes have been assigned new di- 
visional responsibilities for West 
Virginia Pulp and Paper. 

Mr. Elsas has been appointed 
to the new position of sales man- 
ager for the entire division. Pres 
ently located in New Orleans, Mr. 
move to division head 
quarters in New York 
will direct West Virgina’s sales in 
Mr. Carnes has 


Elsas will 
where he 


the multiwall field. 
been named market development 
manager for the division. 


15th Wisconsin Conference 
The 15th annual Wisconsin 


Pesticide Conference with Industry 
is being held Jan. 5 and 6 at the 
University of Wisconsin, Madison. 
Among the speakers, and thei 
topics, are E. H. Fisher, U. of Wis 
Halliday, Wisc 
Agriculture, “A 


consin, and H. E. 
Department of 

Look at Future Labeling Require- 
ments”: K. P. Bucholtz, U. of Wis- 
consin, “Weed Control In Corn”; 
K. G. Weckel, U. of Wisconsin, 


“Effects of Pesticides on Acceptance 
Qualities of Fruits and Vege- 
tables”; and D. N. McDowell, Wisc. 
Department of Agriculture, “State 
Residue Laboratory — A Progress 
Report.” 
o 

Philip Garman Retires 

Dr. Philip Garman 
Dec. 31 after 41 
Connecticut 


retired 
the 
Experi 


vears with 
Agricultural 
ment Station, New Haven. He was 


the guest of honor Dec. 7 at a 
testimonial banquet held in North 
lord, Conn. Principal speaker was 
Dr. E. 
entomology research division, U.S. 
D.A., Beltsville, Md. 
* 

Antara Names Distributor 

Missouri Solvents & Chemicals 
cm, oe. Kansas City, 


Mo., has been appointed distribu- 


F. Knipling, director of the 


Louis and 
tor for two product lines by Antara 
Chemicals, a Division of General 
Aniline & Film Corp., New York. 
Under the new arrangement, Mis- 
souri Solvents will handle Igepal 
surfactants and Cheelox chelating 
and sequestering agents in a terri- 
tory that includes the St. Louis and 
Kansas City areas as well as south 
Illinois, west Kentucky, Tennessee, 
Missouri, Kansas, 
Nebra 


north Arkansas, 


south Iowa, and southeast 
ska. 
+ 

Monsanto Shifts Two 

Two members of the field sales 
staff of Monsanto Chemical Co.'s 
Chemicals Division 
Darwin Hol- 


\gricultural 
have been relocated. 
land, sales representative at Jack- 
son, Miss., is transferred to Colum- 
bus, Ohio, to service the Cincinnati 
district. Clairborne L. Barber, as- 
sistant sales manager for the New 
Orleans district, moves from that 
city to Jackson, adding to his re- 
sponsibility those accounts previ- 
ously handled by Mr. Holland. 
e 

Reid Named By Davison 

George H. Reid Jr. has been 
named manager of mixed fertilizer 
operations in Baltimore, Md., by 
the Davison Chemical Division of 
W. R. Grace & Co. He has been 
with Davison since 1951. 
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St. Regis Paper Co., New York, is 
offering a compact valve bag packer in 
two models. The Easiflow-I for granular 
free-flowing materials, and the Easiflow- 
II (pictured) for powdered dusty mater- 


ials 

Screw packers, the machines fea- 
ture accurate weighing, high produc- 
tion, low headroom requirements, uni- 
form product flow, and easy and dust- 
free operation. The packers are design- 
ed for the filling of 25 pound to 50 
pound bags 

* 


Hercules Insect Notes 


A series of bulletins is 
issued periodically by Hercules 
Powder Company, Wilmington, 
Del., in a “Hercules Agricultural 
Chemicals” series. Each bulletin 
deals with control of some specific 
pest. Among the early bulletins of 
1960 were “The Lygus Bug in Seed 
Alfalfa,” and “Controlling Insect 
Pests of Livestock with Toxa- 
phene.” 

Illustrations of specific in- 
sect pests, their habits and control 
measures are included in each 
brochure. 

e 
Check-Weighing Bulletin 

A bulletin on check-weighing 
systems has been published by 
Weighing & Controls, Inc., Hat- 
boro, Pa. The systems covered in 
the bulletin can be applied to all 
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types of dry or liquid, single- or 
multi-unit containers to provide a 
continuous check on the filling 
accuracy of packaging equipment. 


+ 
Tree Feeding Booklet 

A booklet, “How To Fertilize 
Trees and Measure Response,’’ is 
being offered by the National Plant 
Food Institute. Designed for use 
by forest landowners and managers, 
it is intended to furnish forest tree 
fertilization information. The 
booklet was prepared by Stanley 
P. Gessel and Kenneth J. Turnbull 
of the school of forestry, Univer- 
sity of Washington, and F. Todd 
Tremblay, NPFI Pacific Northwest 
Regional Director. 

. 
Farm Market Study 

The research department of 
Wildrick & Miller Inc., New York, 
advertising and sales counselors, 
has prepared a farm market study 
entitled “10 Years Later, Still Few- 
er, Larger, Richer.” The booklet 
is the fifth in a series of farm mar- 
ket studies prepared by the firm. 

e 
Palletiess Bag Handling 

A new fork truck attachment 
for the palletless handling of bag- 
ged goods is being offered by the 
Industrial Truck Division, Clark 
Equipment Co., Battle Creek, 
Mich. The new attachment con- 
sists of two scoop-shaped arms 
which are hydraulically actuated to 
clamp bags. 

Scoop arms are 45 inches long 
and can be spread 67 inches wide 
or clamped to 17 inches. The at- 
tachment has a maximum capacity 
of 3,500 pounds and is designed to 
fit all Clark fork trucks. 


Penco Biotrol Bulletin 
Pennsalt Chemicals Corp., Ta- 


coma, Wash., has prepared a tech- 
nical bulletin describing Penco 
Biotrol BTB, its biological insec- 
ticide preparation of the bacterium 
Bacillus thuringiensis, Berliner. 
The product is suitable for use in 
conventional dust or spray appli- 
cation equipment in the control of 
leaf-chewing larvae of certain Lepi- 
dopterous insects found on crops. 

Formulations available in- 
clude 5D dust — containing five 
billion viable spores per gram and 
25W wettable powder—containing 
25 billion viable spores per gram. 
The bulletin describes the uses, 
mode of action, compatibility, and 
residual activity of the product. 

. 
Plastic Scrubber Shown 

At the 1960 Fertilizer Industry 
Round Table meeting, (Wash., 
D. C., Nov. 3-5) Joy Manufactur- 
ing Company, Los Angeles, exhib- 
ited a plastic scrubber for use in 
fertilizer plants. To protect the in- 
terior of the tank and the piping 
from being attacked by dissolved 
fluorides, all surfaces coming in 
contact with any of the corrosive 
materials are lined with dynel 
fabric laminations. 

The scrubber is designed to 
handle 21,000 cfm at a temperature 
of 167° F. Scrubbing liquid is a 
mixture of 25% dissolved ammo- 
nium phosphate and ammonium 
sulfate and 5%, sulfuric acid. In 
operation, the scrubber handles 
gases resulting from the reaction 
of ammonia with phosphoric and 
sulfuric acids. The line diagram 
below illustrates material flow. 

The Turbulaire-Doyle scrub- 
ber is a development of the Con- 
solidated Mining and Smelting 
Company of Canada Ltd. 
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Pfizer Offers Films 

Eleven motion picture films 
on science, medicine, and agricul- 
ture are offered to the public in a 
newly revised 12-page catalog pub 
lished by Chas. Pfizer & Co., Ine., 
New York. 

The Pfizer 
sound, are offered on a loan basis 


films, all l6mm 
to representatives of schools, col 
leges, farm audiences, medical and 
pharmacy groups, civic and service 
organizations, parent groups, and 
others. 
. 

Work Clothing Catalog 

M. Setlow and Son, Inc., New 
Haven, Conn., is offering a 1960-61 


catalog that describes and_ illus- 
trates types of cotton work clothing 
manufactured by the company. 
o 

Adjustable Sewing Pedestal 

\ sewing pedestal offered by 
Richardson Scale Co., Clifton, 
N. J]., will adjust vertically and 
horizontally to suit 
heights and widths, and different 


various bag 


sewing heads, filter cords, and tape 
sealers. 

Vertically, the height of the 
from 201, 
inches 


needle can be varied 
minimum to 48 


The horizontal adjust- 


inches 
maximum, 
ments range from 19 inches to 27 


inches. 


Vulcan Announces Availability of New Plastic-Grip Handle 


Gord D. Zuck, president, Vulcan-A 


pres to glamorize mei 
chandising appeal of steel 
pails, at the same time reducing 
scratching and marring of pail 
surfaces during shipping and hand 
“Pearl White Plastic 


has been developed and 


ling, a new 
Handle’ 
announced — by 
Companies, Inc. Bir 


Vulcan-Associated 
Container 
mingham, Ala. 

Phe “Plastic Grip’s” construc 
tion is said to lessen the actual 
contact between adjacent contain 
ers. Also, under severe impact, it 
all but 


deform 


acts as a “shock absorber,” 
eliminating denting and 
ing, especially significant now 
with the increasing trend towards 


lighter gauge, less costly steel pails. 


Vulcan's market research 


study revealed two factors: 


(1) that the design of pail 
handles and the Pearl 
White color adds to the 
overall attractiveness and 


har i] ‘ ompany offic als 


both 


buyer appeal ol 


lithographed and _— solid 
color pails, and also com 
plements package identi 
fication 
the Plastic Grip, designed 
with nine tiny air cells, 
acts as a cushion to the 
hands when the pail is 
lifted. It will not crack 
or splinter, eliminating 
possibility of injuries in 
herent with outmoded 
wooden types 

The new Pearl-White Handle 
will be a stock item at all seven 
Vulcan plants in the United States 
and Canada. To facilitate compari 
son tests on users’ own pails, Vul- 
can is ollering a free sample pack- 
age of a complete handle. Those 
interested are invited to write the 
executive ofhces of Vulcan-Asso- 
ciated Container Companies, Inc., 
P. O. Box 1510-NR, Birmingham, 


Alabama. 


Scrubbers for Dust Control 


Multi-Wash scrubbers for dust 
control and dust recovery in ferti- 
liver manufacture are offered by 
Claude B. Schneible Company, 
Detroit, Michigan. The scrubbers 
may be located outside the build- 
ing, in the roof structure or on 
the roof itself. Scrubbers are sup- 
plied of steel alloys, coated or un- 
coated, or other special materials. 
Special liquids may also be used 
flor contact. 

Schneible also offers entrain- 
ment settling tanks, 
skimmer type concentrating tanks, 
pressure vessels and storage tanks. 


separators, 


Technical data is available 
from Claude B. Schneible Co., 
Dept. AC, P. O. Box 296, Roose- 
velt Park Annex, Detroit 52, 
Michigan. 

Automatic Closing Machine 

An automatic bag closing ma 
chine is being offered by the Min- 
neapolis Sewing Machine Co., Min- 
neapolis, Minn. With the new ma- 
chine, a filled bag automatically 
is conveyed through a bag feeder 
where it trips an automatic starter 
for the sewing head. After the bag 
is sewn, the sewing head stops auto- 
matically and the threads are cut 
by an automatic thread clipper. 

e 
Mite Control Brochure 

How to control mites in citrus 
crops safely and efhciently is the 
subject of a brochure offered by 
Niagara Chemical Division of Food 
Machinery & Chemical Corp., Mid- 
dleport, , a 2 

The brochure outlines recom- 
mended application procedures for 
Fedion miticide on oranges, grape- 
fruit, tangleos, citrus citron, tan- 
gerines, limes, and lemons. 

. 
Vibrating Storage Bin 

Vibra-Screw Feeders, Inc., Clif- 
ton, N. J., storage 
bin that is suspended on rubber 


is ollering a 


mounts and is equipped with a 
vibrating external activator to per- 
mit maximum hopper capacity 
with a bin bottom that is nearly 


flat. 
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SAFE APPLICATION 


(From Page 59) 


above the surface of the soil. When 
held | inch above the soil, the 
band from a 2-'4-inch inner funnel 
is approximately 4 inches wide. 
When held | foot above the soil, 
the band ranges from 8 to 12 
inches; when held 2 feet above the 
soil, it is approximately 2 feet wide. 
With a delivery opening of ', inch 
in the tube above the inner funnel, 
30- to 50-mesh attaclay is delivered 
at a rate of approximately 50 
pounds per acre at a rapid rate of 
walking. If the attaclay carrie: 
contains 56; active material, about 
2-1, pounds per acre of active ma- 
terial is delivered. Where more 
exact dosages are required, mark- 
ings on the plastic tube can be 
made as described to indicate the 
quantity to be delivered for a given 
length of row.® 


ROUND TABLE 


(From Page 38) 


be solved, and is a matter Foxboro 
is taking under study. 

In commenting on magnetic 
flow meters,—which are finding in- 
creased use in metering “dificult” 
liquids such as phosphoric acid, 
Mr. Strauss remarked that one rea- 
son the magnetic meter is so suc- 
cessful in this application is be- 
cause it has no flow restrictions. It 
is not affected by changes in vis- 
cosity. Electrodes flush-mounted in 
a corrosion proof meter wall scan 
flow rate magnetically and send a 
linear proportional signal to an 
electronic receiver. Maintenance, 
he pointed out, is practically non- 
existent. 

A. Simmons also discussed the 
magnetic flow meter, and offered a 
series of notes on its operation, in- 
stallation and handling. 

D. L. Warren, discussing grav- 
imetric feeders in fertilizer produc- 
tion called attention to several 
papers presented during the meet- 
ing which emphasized the wide 
chemical variations in fertilizer in- 
gredients. “While they are reason- 
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ably wide from a percentage stand- 
point,” he said, “they are probably 
not nearly as wide as physical var- 
iations,” such as bulk density. It 
is Most important, he continued, to 
have feeding equipment which can 
compensate for density changes. 
When this is done, an accurate flow 
is maintained by weight, and this, 
of course, adds up to f -‘mulating 
closer to grade—more profits. 

“Gravimetric feeders offer a 
great deal of flexibility in formula- 
tion, if they are of a type which 
have a wide range of rates. They 
can generally be added to existing 
plants without taking up too much 
extra space. If they are set up as 
a multiple application, by that I 
mean one feeder for each of the 
generally used ingredients, they 
can all be set to deliver their par- 
ticular part of the formula direct- 
ly to the ammoniator and eliminate 
a batching step. With these feeders 
secondary instrumentation, such as 
totalizers and recorders can be used 
etlectively.” 

In commenting on installation 
of a gravimetric feeder, Mr. War- 
ren advised that the following 
points be among those observed: 
(1) Avoid excessive vibration; (2) 
Never mount directly over the am- 
moniator; (3) Use a bin gate for 
isolation of the feeder from the 
hopper; (4) Have unit accessible 
to operators and maintenance men; 
(5) Provide some means of hopper 
agitation; (6) Provide a bar screen 
close to inlet chute of the feeder. 


Mr. Warren urged that plant 
men treat the gravimetric feeder 
with care to which such an “instru- 
ment” is entitled. “It is not a rock 
crusher,” he said. “Try to limit 
the personnel authorized to oper- 
ate and maintain the feeders to a 
few who have been checked out 
on the unit and know what they are 
doing. One of the greatest prob- 
lems in this field is people with 
‘fingeritis. These are the people 
who don't know what they are do- 
ing, but walk up and turn a knob, 
or reset a rate changer, move a tare 
weight, before they have analyzed 
the problem and isolated it accord- 


Keeping Pace 
with the ever widening 
demand for 


WATER SOLUBLE 
FERTILIZERS 


The custom blending of 
water soluble fertilizers has 
become an exact science at 
our specially equipped and 
staffed plant at Metuchen, 
New Jersey. 

RAILROAD SIDING-LOAD- 
ING facilities put us in an 
excellent position to offer 
genuine economies on per- 
fectly blended bulk mater- 
ials. 

BRAND NAME PACKAG- 
ING in units of 1 pound or 
more (your formula or ours, 
quality controlled all the 
way) and drop shipping 
under your labels and ship- 


ping tags. 
Plus 


the extra value features of 
adding to your formula, 
Davies’ own Trace Element 
product. 


NUTRAMIN 
the only water soluble blend of 
MANGANESE, IRON, 
COPPER, ZINC, BORON 
and MOLYBDENUM 
NUTRAMIN may also be ordered 
in 100 Ib. drums for shipment to 


fertilizer processors who wish to 
blend at their own plant. 


Davies Nitrate Co. 


INCORPORATED 
@ 118 LIBERTY STREET NEW YORK 6, N.Y. 
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ing to the Distance-Weight-Time 
method of calibration.” 

The speaker listed the follow- 
ing features to look for in gravi- 
metric feeder: 1) variable speed 
belt; 2) positive drive belt; 3) sup- 
plemental power for operation of 
the control gate; 4) shear pins. 

(To Be Continued) 


WASHINGTON REPORT 


(From Page 50) 


Much the same kind of story 
can be found in relation to other 
commodities in Africa and in most 
of the so-called developing nations 
of the world. The most important 
single thing they can do to move 
ahead in peace toward prosperity 
is to use more pesticides and ferti- 
lizers in their agriculture. 

These are the kinds of stories, 
say industry leaders here, which 
make a real impact upon those city 
people whose main concern is pro- 
tecting human life and health, and 
in moving the economies of other 
peoples ahead. 

Right here at home, over one 
million farms and ranches are now 
carrying out conservation projects 
under the Agricultural Conserva- 
tion Program. These farms and 
ranches contained 32°, of all U.S 
farmland. Conservation practices 
include brush and weed removal, 
establishment of grass, legumes and 
trees, Improving waterways, restor 
ing flood damaged land, and so on. 
Both fertilizers and pesticides have 
a place in many of these conserva 
tron prac tices 


ACP is administered national- 
ly by the Agricultural Conservation 
Program Service, and in the states 
and 3,069 farm counties by farmers 
who are members of locally-power- 
ful Agricultural Stabilization and 
Conservation Committees. 

The Federal Government 
shares costs with the farmers who 
undertake conservation projects. 
Proper use of pesticides and ferti- 
lizers is, in the best sense, a con- 
servation practice. Many here feel 
that this is a fact which the gen- 
eral public should be told more 
effectively during 1961. 

How much does it actually 
cost a farmer for pest control? A 
Michigan study reported by USDA 
here discloses that the total cost 
for pest control on apples in the 
state runs about $53 an acre, with 
a cost of $4 per acre for field corn 
and sugar beets, $9 for snap beans, 
$11 for tomatoes, $12 for cabbage, 
and $25 for cherries. 

What many in the pesticide 
industry tell us is that they are 
looking for more such figures, espe- 
cially relating the cost of pesticides 
to the increase in net return they 
bring. ** 


PUBLIC HEALTH 


(From Page 40) 


nature of the dairy farmer's need 
for pest control and the policy of 
allowing no pesticide residues in 
milk. 

Under present conditions, Dr. 
Zavon said, pesticide residues do 


not appear to present a_ public 
health problem. There can be no 
question, however, that the whole 
matter needs continued review, he 


concluded.** 


NAC SURVEY 


(From Page 33) 


to our food supplies, our health, 
and our comfort. 

Both the opening up of Africa 
to wide-scale transportation facili- 
ties and the opening of the St. 
Lawrence Seaway tend to increase 
that threat. The former is a po- 
tential source of infestations by 
species of pests new to the United 
States. The latter offers an addi- 
tional 1400 miles of coastline open 
to international commerce and the 
possible invasion of pests carried 
inland with foreign cargoes. 

Growing awareness of the need 
for improved pest control abroad 
as well as in the United States has 
been boosting the industry's ex- 
ports of many types of pesticides. 
Value of pesticide exports in the 
first half of 1960 totaled over $47 
million, compared with $86 mil. 
lion for all 12 months of 1959. 
Over half the exports were ac- 
counted for by DDT, much of this 
going into overseas malaria eradi- 
cation programs. Large amounts 
of fungicides, fumigants, herbi- 
cides, and other insecticides also 
were exported in the first half 
1960. 

Pending any unforeseen de- 
velopments here or abroad, NAC 
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predicts, pesticide sales are head- 
ed for additional gains in 1961. 
Growing population, the need for 
more efhcient food and fiber pro- 
duction in the U.S. and abroad, 
and the trend toward the creation 
of a pest-free type of outdoor living 
all are playing their part in con- 
tinuing to raise the level of usage 
of the pesticide industry's prod- 


To © 4 


IMPROVED SPRAYING 


(From Page 59) 


J. G. Futral, head of the agri- 
cultural engineering department, 
Georgia Experiment Station, des- 
cribed precision fertilizer _ place- 
ment equipment. “Commercial fer- 
tilizer hoppers may vary as much 
as 50 per cent in their output rate 
even when a uniform material is 
used,”” Mr. Futral said. He added 
that an experimental planter de- 
veloped in Canada suggested a de- 
sign for satisfactory metering hop- 
pers. The completed unit has 
proved to be easy to load, he said, 
and it has cut in half the time re- 
quired to carry ou@ complicated 
fertilizer tests. The largest error 
yet found for any increment of row 
is two per cent, he added. Mr. 
Futral also described a liquid fer- 
tilizer unit designed on a_ piston 
and cylinder principle. 

He recommended that fertil- 
izer openers be mounted so that 
any variation of the distance from 
the fertilizer band to soil and to 
the seed is held to a minimum. 
He said good results have been ob- 
tained in heavy clay soils by the 
use of curved openers which pro- 
vide considerable suction. He also 
recommended that planters be 
mounted separately so that varia- 
tions in the angle of the tool bars 
caused by pressure do not affect 


the depth of planting.k* 
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(From Page 63) 


and for the nematode counts about 
3 months after treatment. Results 
were comparable, but the onion 


JANUARY, 1961 


test was faster and more reliable 
for studies on soil factors affecting 
distribution of the chemical in the 
soil at time of application, accord- 
ing to Rinkov and his associates. 


Recent Developments 

J. N. Sasser, W. E. Cooper, 
and T. G. Bowery (5), of North 
Carolina State College, studied 
control of the sting nematode, Be- 
lonolaimus longicaudatus, obtained 
with 1,2-dibromo-3-chloropropane 
(DBCP) applied as preplanting, 
planting, and postplanting treat- 
ments, and also as split applica- 
tions, half at preplanting or plant- 
ing and half 3 or 6 weeks after 
planting; and with O,O-diethy! 
O -2-pyrazinyl phosphorothioate 
(EN 18133) applied at planting 
time. Their studies took into ac- 
count not only control of the ne- 
matode, but influence of successful 
control on commercial returns to 
peanut growers. They found that 
control resulted in more vigorous 
plants, increased yields, — better 
quality of nuts, and higher mar- 
ket prices, and consequently in 
substantially increased acre values. 
Planting and preplant treatments 
were equally effective, and both 
gave better control than postplant 
treatments. However, in_ fields 
where nematode infestation is dis- 
covered after plant growth has 
started, postplant applications all 
at one time would increase the 
value of the crop. 


Analysis showed low total 
bromide content in shelled pea- 
nuts. Sasser and his associates 
stated, however, that peanut hay 
from treated fields should not be 
fed to milk cows or to animals be- 
ing finished for slaughter. 


Methyl Bromide Fumigation 


Quarantines on movement of 
soil, plant parts, farm machinery 
and equipment, or other materials 
that might spread the soybean cyst 
nematode, Heterodera  glycines, 
have led to investigation of meth- 
ods of killing the nematode in 
infested material. ]. N. Sasser, of 
North Carolina State College, and 


Need 1% to 44 Microns? 


Sturtevant Micronizers* 
Make 325 Mesh Obsolete 


EXHAUST AIR 
LECTOR 


DUST COL 


PRIMARY PRODUCT 
COLLECTOR 


One Operation 
Reduces, Classifies 


Sturtevant Micronizers 
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Design gives instant accessibility, easy cleaning. 
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Classifying is Simultaneous 

Centrifugal force keeps oversize material in 
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Grover Uzzell, Jr, of the Plant 
Pest Control Division, Agricultural 
Research Service, United States 
Department of Agriculture (6), 
conducted controlled tests to deter- 
mine dosage levels of methyl bro- 
mide required to eradicate the 
nematode at various temperatures 
and exposure periods. They used 
an airtight 100-cubic foot fumiga- 
tion chamber with temperature 
control or a polyethylene cover 
enclosing 375 cubic feet without 
temperature control. Soil heavily 
infested with the nematode was 
the test material. Methyl bromide 
dosages of 1 to 16 pounds per 1000 
cubic feet were tested. Eradication 
of the nematode in the fumigation 
chamber required the following 
combinations of temperature, ex 
posure time, and dosage levels per 
1000 feet cubic feet: 50°F, 2 hours 
16 pounds; 50 1 hours, 8 pounds; 
60°, 2, 8; 70°, 2, 8; 70°, 4, 4; 80 
2, 8; 80°, 4, 4; 90°, 4, 2. The poly 
ethylene cover gave results similar 
to those obtained in the airtight 


fumigation chamber.** 
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contains naturally 5 per cent or 
more calcium carbonate and/or 
calcium sulfate. 

\ report by H. Heimann, giv- 
en to the 6th Congress of the In- 
ternational Potash Institute in 
Madrid in 1958, explained the ef- 
fect of irrigation with saline water 
and the balance of the ionic en- 
vironment in the root zone. It is 
an excellent study and well docu- 
mented. I can only refer briefly to 
one or two conclusions as pertin- 
ent to this general discussion on 
sodium. Hermann states that “un- 
der saline conditions the plant 
nutrition concept should be re- 
placed by the broader one of a bal- 
anced ionic environment ... The 
uptake of sodium by the plant is 
strongly impeded by the presence 
of potassium in relatively low 
ratios. 

The problem of sodium effects 
on soil structure and plant health 
is complex. In the light of recent 
research it is obvious that the sim- 
plified, older concepts should be 
revised to provide for the more 
comprehensive concept of balance 
of the ionic environment in which 
the presence of calcium and potas- 
sium ions conditions the ultimate 


etlect. %%*& 
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Centrol-Niland areas of Imperial 
Ceunty, California. Large blocks 
ol seedling beets were destroved 
in the county. 

Bark Beetles were, perhaps, 
the most prominent forest insects 
reported on during November. Al- 
though activity of these insects was 
on the decline in eastern Texas, 
they were responsible for the loss 
of 10,000,000 board feet of saw 
timber and 30,000 cords of pulp- 
wood, in spite of an aggressive con- 
trol program. In Virginia, bark 
beetles were responsible for loss of 


trees in localized areas of North- 


ampton and Princess Anne Coun- 
ties. 

A moderate infestation of the 
Nantucket pine moth on a Scotch 
pine plantation of 20,000 3-year- 
old trees was reported from Penn- 
sylvania. The insect was common 
on Virginia pine in some areas 
of Fairfax County, Virginia, and 
heavy on young pines in Camp 
County, Texas. In Payne County, 
Oklahoma, 6 larvae and 134 pupae 
were found alive in 250 tips in a 
pine planting checked. An addi- 
tional 6 larvae and 9 pupae of 
the moth were found dead in the 
tips examined, 

Cool weather was responsible 
for the increase of houseflies in 
homes to nuisance proportions in 
many areas of Oklahoma during 
November. Flies were also common 
to heavy around barns and _ live- 
stock pens in the east central part 
of the State. Faceflies were a prob- 
lem in homes during the warm 
period olf November 14-18 in local- 
ized areas of Tippecanoe and War- 
ren Counties, Indiana.*t* 
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expected real argument at this 
point, but it did not materialize. 

We then began a series of edu- 
cational meetings with the distri- 
butors who had been selected in 
order to give them product train- 
ing, market applications, and sales 
techniques. 

Under the heading of product 
training, we explained what MH- 
50 is and how it works. We demon- 
strated proper use of the chemical, 
stressing that the grower could get 
maximum benefit from the chemi- 
cal only when he applied it cor- 
rectly. Along with actual demon- 
strations, we used charts, slides and 
films, and then we made these ma- 
terials available to the distributor 
so that he could use them in meet- 
ings with his dealers. 

On market applications we 
explained what the markets for 
the chemical were, specifying the 
types of growers that could benefit 
most from this chemical—and ex- 
plaining why they would benefit. 

In explaining how to sell this 
chemical, we emphasized that the 
benefits of the chemical to the 
grower should always be stressed. 
We urged, too, that sales be made 
on the basis of quality and success- 
ful results. Finally, we pointed out 
that the best news about this 
chemical was that it made possible 
large savings to the grower at a 
relatively small investment. 
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All of this information was 
then carried by the distributors to 
their dealers, and, for the first 
time, some of the dealers were 
given some semblance of product 
training. The dealers then were 
armed with information that they 
could carry to the grower, the 
final step in the sales process. 

While this program was far 
from perfect in our estimation, and 
we still are working on improve- 
ments for it, it was regarded as 
successful by most of those who 
participated in it. We did stabilize 
the distribution for this chemical, 
and the product was sold on the 
basis of quality and performance. 
Finally, better than 25 per cent of 
the tobacco acreage was treated 
with this chemical during 1960. 

An outstanding facet of this 
program, I feel, is that it was ac- 
complished through teamwork on 
the part of the manufacturer, the 
distributor and the dealer. This is 
the type of cooperation that must 
exist in the agricultural chemical 
industry. The day of the oppor- 
tunist, the man who takes only 
the easy route to profit, is gone in 
the agricultural chemical business. 
If one is going to stay in the busi- 
ness, he has to put om his working 
clothes and demonstrate that he 
can establish a sound marketing 
program of his own. Promoting 
the future benefits of mankind, 
and serving the public interest 
through this industry, can be one 
of life’s most rewarding experi- 


ences. ** 
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market MH-30. Details of this 
technique and a more complete re- 
port of Mr. Dennis's remarks may 
be found elsewhere in this issue, 
beginning on page 28. 

A look at the future of the 
small farmer was provided by W. 
L. Turner, North Carolina State 
College, Raleigh, who said that 
there will be a greater need for 
control of production expenses on 
farms. The farmer, he said, will 
have to better utilize his labo 
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force. Mr. Turner predicted that 
small farms will have to change, 
not so much in size because land 
is not available, but in terms of 
sales. Farmers, he declared, need 
more bargaining power. They must 
obtain more influence over what 
they have to sell. 

What this will mean to formu- 
lators, he said, is that an educa- 
tional program will be needed to 
keep farmers up to date on new 
technology. In order to utilize 
available land to best advantage, 
he explained, farmers will have to 
be thoroughly familiar with new 
and recommended varieties of seed, 
pesticides, fertilizers, and all pro- 
duction and marketing practices. 
In addition, he continued, farmers 
will have to keep up with changing 
state and national farm programs 
and participate actively in com- 
modity groups, marketing associa- 
tions, and farm organizations. 

David N. Henderson, congress- 
man-elect from the third district of 
North Carolina, also spoke to the 
group on the subject of the small 
farmer. He pointed out that there 
are more farmers in North Caro- 
lina than in any other state and 
that there are more farms than in 
any state except Texas. The agri- 
cultural chemical industry can 
help solve their problem, he said, 
not by turning them into big farm- 
ers but by providing them with 
the things that they need. He said 
that they need special pesticide 
formulations that can be tailored 
for use on small plots. Such factors 
as distribution of farm produce 
also should be improved, he said. 

E. L. Chandler, manager of 
technical service, agricultural 
chemicals, Diamond Alkali Co., 
Cleveland, traced the development 
of a pesticide from the synthesis 
of the compound in a laboratory 
to large scale production and mar- 
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4a\e 
Reasor-Hill Corporation, Box 36-AG, Jacksonville, Ark. 


keting. He pointed out that com- 
panies have been known to with- 
draw promising chemicals from 
consideration because analytical 
procedures employed to determine 
residues sometimes become too in- 
volved. 

In conclusion, Mr. Chandler 
urged formulators to make sure 
that their labels are up-to-date. He 
pointed out that many basic manu- 
facturers now are revising their 
labels to meet FDA requirements 
and, in the process, some claims 
are being dropped. It behooves 
formulators, applicators, and farm- 
ers, he warned, to make sure they 
are working with proper labels. 

John Thompson, Graham 
Chemical Co., Greensboro, N. C., 
was elected president of the Caro- 
linas-Virginia Pesticide Formula- 
tors Association, for 1961, at the 
meeting. Other officers elected 
were; Dodson Bennett, Smith Seed 
& Feed Co., Danville, Va., Ist vice 
president; William P. Crown, 
Carolina Chemicals Inc., Colum- 
bia, S. C., 2nd vice president; and 
J. C. Whitehurst Jr., Coastal Chem- 
ical Corp., Greenville, N. C., who 
was re-elected secretary-treasurer. 

Dr. Walter J]. Mistric, North 
Carolina State College, Raleigh, 
told the group that, in the past, 
no one has been able to control 
cotton insects because no one has 
understood the problem. He re- 
ported that North Carolina State 
has developed a new program that, 
if followed by all growers, would 
result in early control of cotton 
insects. 

The N.C. State program is in- 
tended to standardize and simplify 
control methods. Included in the 
program are four early season ap- 
plications at five-day intervals, fol- 
lowed by one mid-season applica- 
tion when five per cent of squares 
are infested by bollworms. On July 
24, he added, applications should 
be resumed at five day intervals 
until plants stop squaring. An 
aphicide (ethyl parathion or Sys- 
tox) must be included in the pro- 
gram, preferably in the last early 
season application and the first late 
season application. In addition, 


A SKILLED HAND IN CHEMISTRY ... AT WORK FOR YOU 


AGRIMUL” EMULSIFIERS 
AGRIWET™ 9086 


Look into the mul- 
tiple benefits offered 
by these Nopco 
products. 


: AGRIMUL 

'  EMULSIFIERS 
—each was specially 
developed to meet 
the needs of the tox- 
icant formulator. 


q AGRIWET 

9086 

—wets out pesticide 
powders speedily 
and helps suspend 
them. 


Write for free sam- 
ples and descriptive 
literature today. Let 
the skilled hand of 
Nopco go to work 
for you. Detail any 
special problems 
you may have; the 
Nopco research 
team will be more 
than happy to help 
“ you solve them. 


NOPCO CHEMICAL COMPANY 
60 Park Place, Newark, NJ. 


Plants: Harrison, NJ. ¢ Richmond, Calif. 


Cedartown, Ga. « London, Canada 
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seven per cent DDT should be in- 
cluded in all sprays for bollworm 
control. more general 
Recommended application 
rates are six gallons per acre of 
security that 


going 


spray or 15 pounds per acre ol 


dust. The dust must be broadcast, you're 


he said. Sprays should be applied scious, 
with a fixed boom sprayer using 60 
pounds of pressure. Nozzles should 
be placed every 20 inches and the 
are better off.” 


Probably 


sprayer should move at a speed of 
four and one-half miles per 


hour *x* 


HORTICULTURAL MEETING 


(From Page 45) 


Known as 2-Pam, it has already 
saved the life of one Yakima Valley 
child, who couldn't have been sas 
ed otherwise, following accidental 
spray poisoning. 

The child had been making 
mud pies with parathion, and his 
cholinesterase level was zero “which 
Dr. Zimmerman re 


is very low,” Experiment 


because 


warned. “If you 


orchardists about 


entomologist at 


~_—- — 


LK — 


LINDANE 


Fechnical 
PULVERIZED 


95% THROUGH 325 MESH 


@ ELIMINATES GRINDING: 


Simply blend and formulate excellent wettable 
powder and dust products. 


@ SPEED UP LIQUID FORMULATIONS: 
Finer particles dissolve more rapidly. 


® QUALITY 


The very highest specifications in the industry 
Guaranteed 99.6% pure 


mii) 
oo 


Somples. prices, ovarlable on request 


MARKS & LEEDS CO., LTD. 


P. O. BOX 43-106 S. MIAMI, FLORIDA 


bos & 
t™_”* 
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lated. He expressed the hope that 
more 2-Pam would be available for 
use, “and that we 
won't have to use it.” 

“Don't have the false sense of 
you'll 


know the nature 
of the chemical and are intelligent 
enough to have a little fear, you 


more deaths in the 
United States are caused by carbon 
monoxide than by any other chem- 
ical compound at present, Dr. Zim- 
merman continued, in cautioning 


working in warehouses and pack 
ing sheds where there are gasoline 
motors in operation. 

Some promising new materials 
have been developed in the organic 
phosphorus group for control of 
codling moths, Dr. Stanley C. Hoyt, 


Station, reported, 


you won't,” he 


There are no new materials in 
other chemical groupings available 
for testing so far as he knows. 
Search is still continuing for some- 
thing which will control codling 
when 


know moths without harming predators. 


become uncon- Tarnished plant bugs can be 
controlled equally effectively with 
Kelthane and Tedion. 

Phe McDaniel mite appeared 
early in the season and built up 
high populations so that it was par- 
ticularly dificult to control in the 
Wenatchee area, he added. 

Improper timing of sprays to 
control woolly aphids has probably 
been the greatest difficulty with 
pest, according to Charles 
Worthen, Naches Heights, Wash., 
grower, who spoke on the use of 


the hazards of this 


concentrate sprayers. In the dor- 
mant spray, everything was cleaned 
up except the McDaniel mite 
which moved up into the trees 
from the orchard floor where it had 
overwintered. Kelthane took care 


of this pest.e*® 


the Tree Fruit 


A complete survey of the 
chemical fertilizer industry ... . 
THE CHEMISTRY AND TECHNOLOGY 
OF FERTILIZERS 
edited by VINCENT SAUCHELLI, Chemical 
Technologist, National Plant Food Institute. 
ACS Monograph, 1960, 704 pages, $18.00 
LEADING AUTHORITIES in the field discuss the raw materials used 


| in chemical fertilizers and the conversion of these materials to 


suitable chemical compounds for the feeding of crop plants. 
Among the topics discussed are the factors controlling the 
preparation of conventional mixed fertilizers, the caking problem, 
the theory and practice of drying and cooling fertilizers, liquid 
fertilizers, and corrosion and methods of preventing it in the 
manufacturing process. Extensive coverage is given to phosphate 
ore, its mining and processing. In addition, the authors discuss 


| nitrogen compounds, potash salts and granulated fertilizers. The 


book also includes a detailed description of the processing equip- 
ment used in a modern plant. 

Broad in scope, accurate, completely up-to-date, this book will 
be of special value to chemists, chemical engineers, plant super- 
intendents, and to management charged with the responsibility 
of selecting efficient and economical processes for the production 
of fertilizers. 

CONTENTS: The Fertilizer Industry of the United States; 


| Nitrogen; Phosphate Ore; Phosphate Rock; Normal Superphos- 


phate; Manufacture of Triple Superphosphates; Wet-Phosphate 
Acid Manufacture; Diammonium Phosphate as Produced at By- 
Product Coke-Oven Plants; Operating Techniques, Equipment 
and Practices in Manufacture of Granular Mixed Fertilizers; 
Manufacture of Concentrated Water; Nitrophosphates and Mis- 
cellaneous Phosphataes; Thermal Processes for Producing Phos- 
phate Fertilizers; Potash Occurences, Processes, Production, Plan 
Practices in the Manufacture of Nongranulated Mixed Fertili- 
zers; Fertilizer Materials; Liquid Fertilizers; Structural and X- 
Rav Data on Chemical Compounds Found in Fertilizers; Corro- 
sion; Materials of Construction for Fertilizer Plants and 
Phosphoric Acid Service; Materials: Gaseous Effluence for 
| Fertilizer Granulation Plants, 


Send your order NOW to: 


AGRICULTURAL CHEMICALS 
P. O. Box 31, Caldwell, New Jersey 


AGRICULTURAL CHEMICALS 
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Looking for the right incentive program? Look no 
further! KLM offers a complete package with practi- 
cal suggestions and all the material you will need 
to run a successful program. In addition, KLM has 
the widest choice of incentive tours: to Europe, the 
Caribbean, Far East, around the world. Each tour is 
flexible — each can be tailored to fit your company 
budget. For complete information, mail the coupon. 


JANUARY, 1961 


KLM Royal Dutch Airlines 

Incentive Travel Department AC-11 
609 Fifth Avenue 

New York 17, New York 


Please have a KLM specialist call on me to outline 
my incentive program and tour possibilities. 


KLM 
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plan, design ona build 
DRYERS: COOLERS: AMMONIATORS 


This is one of 17 Rotary Dryers and 
Coolers, planned, designed and built 
for the American Agricultural 
Chemical Company. This dryer in- 
stallation is at their Saginaw plant. 


Write for free brochure on 
McDermott Equipment, or for estimates 


“a 2a OP on See aS. oe Ba rr ak 


8’ x 60’ oil heater rotary dryer McDermott-designed lifters with 


removes excess moisture, com- cup design, staggered for even 
pletes granulation. distribution of granules. D 
BROS. CO., INC. 


ALLENTOWN, PENNSYLVANIA PHONE HEmiock 3-3231 


For your own pleasure .. . and when entertaining important clients 


RESTAURANT 


VOI/SIN® 


NEW YORK’S MOST DISTINGUISHED RESTAURANT 
575 Park Avenue at 63rd Street 


Reservations suggested for lunch and dinner TEmpleton 8-6490. Open daily and Sunday 
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PROFESSIONAL DIRECTORY | 


in SCREENING and DEVELOPMENT of 
AGRICULTURAL PESTICIDES 
NEMATOCIDES-INSECTICIDES 


‘LAB TO LABEL’ LABORATORY SERVICES 
Service, Facilities, Experience Research—De a c leaté 


Toxicology—Pharmacology 
Pesticide Residue Studies 
Research Farm Facilities 


Dr. J. B. Skapioson, Pres. 


FUNGICIDES ; 
BACTERICIDES-HERBICIDES typ nd oon 
Ask for Brochure INC. _ 7 
BIO-SEARCH & DEVELOPMENT Chemi Ph logi Batceriologis 
COMPANY 624 Peach Street HE 2-2811 
2019 W 71 Terr. Kansas City 15, Mo. ss — 2, Nebraska 
ember erican Council Independent 


Laboratories 


COMPLETE MARKETING 
SERVICE 
All Phases Business Operation 


Backed by years of diverse practical ex- 
perience in the agricultural chemical field. 


INQUIRE IN CONFIDENCE TO 
Dr. Roger W. Roth 
Agricultural Marketing Services 
2247 SILVERPINE DR., GLENVIEW, ILL. 


NEW BRIEFS 


SOIL & PLANT TESTS 
SOIL FERTILITY PROBLEMS 


— COMPLETE — 
LABORATORY SERVICE 
Small and Large Animal Research 
Texicity Tests, Human Patch Tests. 


&, EVALUATION OF Bacteriol Pan a 
Resea ricides, Fungicides 
AGRICULTURAL CHEMICALS Chemistry—Visible, Ultraviolet, Infrared 
Spectroscopy, Chromatography. 


Or. Wolf's Agricultural Laboratories 
2620 Taylor St. Hollywood, Fia. 


New Products. Pilot Plant. 


Write for brochure. 


C ASSOCIA 
3755 FOREST PARK AVE. 
ST. LOUIS 8, MO. JE. 1-5922 


| 
‘ror Free Data | 
ON RESEARCH! 
! 
| 


| 
| 
| 
l 
[] Analytical Services 
| 
| 
' 


(] Bacteriology & Toxicology 
|] Surface Chemistry 


FLORIDA FIELD TRIALS 


Evaluations 
of 
Agricultural Chemicals. 


DR. G. R. TOWNSEND 
Box 356 
Belle Glade, Fioride 


Complete testing and screening services for 
the agricultural chemical field 

Screening of compounds for activity as 
herbicides, insecticides, fungicides, nema- 


Formulation and residue analyses for all reg- 
istered pesticides 
All toxicity tests necessary for clearance of 
new materials 
Project Research and Consultation 


WISCONSIN ALUMNI 
RESEARCH FOUNDATION 
P. O. Box 2217 Madison 1, Wis. 


LABORATORY SERVICES Theodore Riedeburg Associates 


Consultants 


tocides, bactericides, and algacides Marketing & Development 


Agricultural Chemicals 
Chemical Specialties 


415 Lexington Avenue 
New York 17, New York 
MUrray Hill 7-1488 


Alpine 7-4851 
CONSULTANT ALVIN J. COX, Ph.D. 
ons _ Chemical Engi and Chemist 
Fertilizers Pesticides (Formerly Director of Science, Govern- 
Agricultural Specialties ment of the Philippine Islands. Retired 
: Chief, Bureau of Chemistry, State of 
} . rket h-devel t California, Department of Agriculture.) 


ce P 


®@ plant production 
® agronomic research 
® advertising copy 


303 Overhill Rd. Baltimore 10, Md. 
TUxede 9-7340 


ADVISER ON AGRICULTURAL 
CHEMICAL PROBLEMS AND 
INVESTIGATIONS 


Consultant in reference to spray injury 
and damage, claims, including imports 


f frui d ‘ " . 
VINCENT SAUCHELLI of fruits ‘and muta, formulas” labeling. 


1118 Emerson Street 
Palo Alto, California 


JANUARY, 1961 


Vetsico. CHEMICAL  Corp., 
Chicago, has appointed H. Duane 
Holsapple and Glenn R. Grosch 
as sales representatives for the 
Agricultural Chemicals Division. 

AC 

Tue H. D. Hupson Manufac- 
turing Co., Chicago, has appointed 
Sander Allen Inc., Chicago, as its 
advertising agency. 

AC 

A. W. Hines has been ap- 
pointed vice-president in charge of 
manufacturing, and a director of 
Raymond Bag Corp., Middletown, 
Ohio, Division of Albemarle Paper 
Manufacturing Co., Richmond, Va. 

AC 

A U. S. Loan or $30 million 
to Hindustan Chemical & Fertilizer 
has been approved and announced 
by the Development Loan Fund. 
Hindustan Chemicals is a govern- 
ment sponsored corporation. The 
money is to cover the foreign ex- 
change cost of building a $58 mil- 
lion fertilizer plant at Trombay, 
near Bombay. 

AC 

Joun R. Jones has been named 
New York-New England district 
sales manager for American Potash 
& Chemical Corp., Los Angeles. 

AC 

A. Ear Lee has been appoint- 
ed vice-president in charge of the 
newly established Marketing Divi- 
sion of the J. I. Case Co., Racine, 
Wisconsin. Mr. Lee, who had been 
marketing co-ordinator, assumes re- 
sponsibilitiy for all Case sales and 
merchandising activities, including 
sales, advertising, parts, service and 
related supporting staff functions. 


85 


tae) ae > <A eee be es oe Si lo aie a SS ae ky eS a Powe Ae Sie Pee ei Ts a A ee? aa: 
i | one er oe ae, | Gee a 2 Bi Oe 
es “ae a ins, Pee Re eee Weer: a Perris ieee, | ae es ae alle iN ioe oe. | fe 
- ~ (2 SR ee ee ee ee ‘are* a ! SS : ee - a a: ee a 
i» Tyas ea 
ee 
f 
L “ 
all PY ( 
wan 
- 
a cl 2 
a ; 
a 
Ee, 
c= ss si ; 
=: : ;' 
— : 
mee ’ << 
na 
Fae pt 
ha 
te Foster D. Snell, inc. 
‘ CONSULTING CHEMISTS « CHEMICAL ENGINEERS f 
a 29 West 15th Street ° (+) 0 
, New York 11. New York ‘es 
ce Direct Dialing Area 212 : Bainbridge, N.Y 
ae MEMBER AMERICAN COUNCIL OF (NOEPENDENT (ABORATOR DE 
€ ig 
bi 
roe if 
ory 
a ; P| s 
si 
" EN ; 
im 
a 
=f ) 
- eae | 
; ; pzee 
= ~ a8 a * aw oF Fae. ui) Sse i ee . aa a ae Ave aaa - | apes mame tet mere 2 t Sah = eh = ge oe 
4 ga aed * oe La” Se ae Se ee taal "2 oie a a io) or . = Be ic >. Ba: 
a a ee ieee. ee ia ae ie. oka ee ae. yee | 


: j /n the Land of the Caribou 
@ The Arctic Argonauts carved out of the wilderness a modern fishing and hunting 
camp complete with airstrip. 


a f @ Air transportation in six hours brings twentieth century sportsmen back into the 
civilization of the early explorers. 

@ Midnight sun, howling huskies, natives and nature in the raw. Wily Arctic Gray- 
ling, surfacing Trout and the ever present Northern Pike. 


@ Twenty-five minutes of 16 MM sound and color film outlines the sub-Arctic life 
and fishing. This film is available at no charge. 


@ Argosy magazine, for the last two years has recommended our lodge as the out- 
standing fishing spot in Canada. United States Rubber, with its million dollar fishing 
vacations contest, picked the world's seven greatest fishing spots. Arctic Lodges was 
listed No. 1. 


For complete information write: 


ARCTIC 
LODGES, LTD. 


— ~S ‘ko 3402 UNIVERSITY S.E. 
MINNEAPOLIS 14, MINN. 


—~-# 


a" 
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Address all classified replies to Box Number, 


Caldwell, N. J. 


c/o Agricultural Chemicals, P. O. Box 31, 


Rates for “Help Wanted” advertisements are 20¢ per word; minimum charge $3.00. Rate for 
individuals seeking employment is 5¢ per word, $1.00 minimum. 
Advertisements of machinery, products and services accepted at rate of $10.00 per column inch. 


Minimum space, one inch. 


Copy closing date, 10th of preceding month. 


Checks must accompany all orders. 


FOR SALE 


1—Worthington 70 cu. ft. rot. batch blender. 
1—Raymond 66” 6-roll mill, rebuilt. 
1—Raymond 50” 5-roller hi-side mill, oil 
journals, double whizzer. 
3—National 10° x 78" dryers, %4”. 
2—Hardinge 8-8” x 70° dryers, %&”. 
2—Davenport 8’ x 60’ rot. dryers, 7/16” welded 
shell, comb. chamber, burner. 
1—7’-6” x 62’ rotary cooler, %” welded. 
1—Louisville 7’ x 70° rot. cooler, %”. 
2—Bonnet 7’ x 60° rot. dryers, %” shell. 
2—Bonnet 6° x 52’ rotary dryers, 5/16”. 
1—Lowisville 6’ x 50° steam-tube dryer. 
1—Louisville 5’ x 25’ steam-tube dryer. 
2—18,000 gal. vert. alum. tanks. 


LARGEST STOCK OF ROTARY DRYERS & 
COOLERS — Send for Circular + 860-A 


LIQUIDATION 
OMAHA, NEBRASKA 


1—Prater Biue-Streak hammermill. 
5—Forester hammermills, size 28, 6. 
4—Nordyke 10 x 42 roller mills, 2-roll. 
4—Nordyke 10 x 36 roller mills, 2-roll. 
1—Stedman 36” dia. 3-row cage mill. 
4—Davenport +2A dewatering presses. 
5—Buflovak 42” x 120” dbl. drum dryers. 
3—Shriver 48” C. |. filter presses, 50 ch 
2— Allis-Chalmers Inter-plane grinders. 
8—Allis-Chalmers degerminators. 


SEND FOR DETAILED CIRCULAR 


EQUIPMENT CORPORATION 
1428 N. SIXTH STREET 
PHILA. 22. PA. 


POplar 3-3505 


WeENDELL McWHINNEY _ has 


been appointed to the newly-cre- 
ated position of merchandising 


HLLINO'IS 


MISSOURI 


KILL BRUSH! 


For more profit, more 
beef, kill scrub oak, mes- 
uite, briars with 2,4,5-T 
-H Brush Rhap. Not 
poisonous. Sure kill— 
economical to use. For 
free information write 


Reasor-Hill Corporation, Box 36-AG, Jacksonville, Ark. 


GROW 


Profitable 


GRASSES 


INDIANA 


manager, Industrial Paper Sales 
Division, Crown Zellerbach Corp. 
He had been manager of technical 
sales service, Multiwall Bag Sales 
Division. 
AC 
Don R. Brancu has been 
named assistant sales manager of 
the Charlotte, N. C., sales office by 
F. S. Royster Guano Co., Norfolk, 
Va. He had been a sales represen- 
tative in northeastern Mississippi. 
AC 
Howarp F. Krickt has been 
named to head technical sales-ser- 
vice at Vulcan Containers Inc., 
Bellwood, Il. 
AC 
Wittiam W. Koryer has been 
appointed assistant district: mana- 


For 


r 
This high grade clay 


QUALITY, LIGHTWEIGHT MONTMORILLONITE CLAY [VET EIEUOneEmm = ADDRESS 
FOR SAVINGS ON SHIPPING COSTS city 


JANUARY, 1961 


DUST 


Insecticide 
Carriers, Diluents 


PRODUCED WHERE OHIO AND 
(*) MISSISSIPPI! RIVERS MEET 


STAR ENTERPRISES, INC. 

212 York Street, Cassopolis, Michigan 

Send samples and data on CREEK-O-NITE: 
(-] Dust [] Granules [] Fines. 


is available ina va- | 

riety of textures to | 

meet specific needs. | 

SAMPLES AND prices | "®* NAME 
WITHOUT OBLIGATION | BY 


ger of the American Potash & 


Chemical Corp.'s eastern market 


development office in New York. 


AC 


G. Davis, 
man of the board of directors of 
Nopco chemical Co., Newark, N.]., 
retired recently after 44 years 


DANIEL vice-chair- 


with the company. 
AC 


Dr. E. W. Bott-Jones has been 
appointed to the European statt of 
the Sulphur Institute as assistant 
to the vice-president. Dr. Boll- 
Jones had been with the agricul- 
tural marketing division of Shell 
International Chemical Co. 

AC 


ESCAMBIA CHEMICAL Corp., 
New York, has been awarded a 
Silver Plaque by Ebasco Services 
Inc., New York, for posting a safety 
record during 1960 that was 58 per 
cent better than the chemical in- 
dustry average. 

AC 

Jack D. Rice has been elected 
a vice president of Koppers Com- 
pany, Inc., Pittsburgh, Pa. 

AC 

Hersert A. Gourp has been 
named district manager at Albany, 
N. Y., by the United States Gyp- 
sum Co., Chicago. He joined the 
company in 1950. 

AC 

Dr. Invin M. Worrorp, direc- 
tor of agronomy for Southern Ni- 
trogen Co., Savannah, Ga., has 
been elected president of the Uni- 
versity of Georgia's agricultural 
college alumni association. 


GRANULES FINES 
For For 
Agriculture Conditioning 
Applications Fertilizers 
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Mulhern Named By Bemis 


Andrew J. Mulhern has been 
named to succeed Erik A. Johnson 
as general trathc manager for the 
Bemis Bro. Bag Co., St. Louis. Mr. 
Mulhern had been assistant gen- 
eral trafhe manager for the past 
nine years. Mr. Johnson, who has 
been with the company for 40 
years, will retire on Jan. 31. 

+ 
Armour Fertilizer Div. Changes 

Several appointments in the 
various divisions of Armour Agri- 
cultural Chemical Company have 
been announced by H. Vise Miller, 
company vice-president and gener- 
al manager of the firm's Fertilizer 
Division. 

A. W. Chandler has been ap- 
pointed manager of the Greens- 


boro, N. C. Division, succeeding 
H. H. Kemp, who is retiring. 

N. D. Odom is named assis- 
tant manager in the Memphis, 
Tenn., Division. M. E. Stambaugh, 
is assistant manager of the Car- 
teret, N. J. Division. 

S. C. Evans is appointed assis- 
tant manager of the Baltimore, 
Md., Division. O. M. Troyer is 
branch manager di the Centralia, 
Mo., Division. D. P. Brunetti is 
supervisor of specialty sales in the 
Carteret Division. 

eo 
August Kochs Dies 

August Kochs, founder of Vic- 
tor Chemical Works and vice chair- 
man of the board at Stauffer Chem- 
ical Co. died Nov. 21 in Chicago. 
He was 89 years old. 


Renneburg Research and Development Center Completed 
i et 
>| 


© keep pace with the growing 
g grees lon product and pilot 
pre-testing, Edw Renneburg & 
Sons, Baltimore, Md., have recent 
ly completed their new Research 
& Deve lopmx nt Center. Located 
near their main plant at 2639 Bos 
ton Street in Baltimore, the new 
Center includes a modern product 
testing laboratory and pilot plant 
facilities. Here, variables in blend- 
ing, granulating, liquid extraction, 
drying, and calcining are solved. 

Variations in pilot dryer pre 
testing are achieved by specially 
designed and constructed units 
that permit the rearrangement and 


Photo shows a 
portion of the fa- 
cilities available 
in the new re- 
search and devel- 
opment center re- 
cently completed 
in Baltimore, Md., 
by Edw. Renne- 
burg & Sons. 


modification of lilting and distrib- 
uting flights, air handling systems, 
and furnace system to other 
working parts. The performance 
and results of any type of rotary 
and flash dryer can be duplicated 
at the Renneburg Research & De- 
velopment Center. Scaleup data 
and operational procedures are 
obtained and the best method of 
processing a product is recommend- 
ed. 

Self-contained, portable, semi- 
production pilot unit operations 
are available for purchase or rental 
for pre-test runs of materials at a 
customer's own plant site. 


Niagara To Build 


\ plant for production of agri- 


cultural pesticide formulations will 
be built at Opelousas, Louisiana, 
by the Niagara Chemical Division 
of Food Machinery and Chemical 
Corp., Middleport, N. Y. 

The unit will be designed to 
meet the pesticide needs of south- 
ern and central Louisiana, and 
will turn out a wide range of pesti 
cide materials. Among the prod 
ucts which the plant will produce 
are tormulations of DDT, Endrin, 
Methyl Parathion, Malathion, 
Heptachlor, ethion, Thiodan_ in- 
secticide and Tedion miticide. 

The plant — a steel structure 
with concrete foundation — will 
contain more than 16,000 square 
feet of production, warehouse and 
ofhce space. It will incorporate the 
most modern equipment for the 
blending and mixing of liquid, 
dust, and granular formulations. 
Liquid production facilities will be 
installed outdoors. 

John Camara, currently sery 
ing as ofhce manager at Niagara's 
Greenville, Mississippi, plant, has 
been appointed to serve as plant 
manager when the Opelousas facil- 
ities are completed. This will be 
sometime around mid-February, 
L961. 

e 
Calspray NH, Plant in lowa 

California Chemical Com- 
pany, a subsidiary of Standard Oil 
Company of California, has an 
nounced the awarding of a con- 
tract to the Bechtel Company for 
the construction of an ammonia 
plant at Fort Madison, lowa. The 
plant ts expected to be completed 
in late 1961 or early the following 
vear. 

. 


Correction 

An item on page 73 of the 
November, 1960, issue of Agricul: 
tural Chemicals reported that Ma- 
lathion was the chemical used in 
a series of fall boll weevil control 
experiments conducted last fall 
several southern states by the 
USDA. Actually, the material used 
was Methyl Parathion. Agricul. 
tural Ghemicals regrets the error. 
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Plibrico Co. 
Potash Company of America 


Poulsen Co. 


Prentiss Drug & Chemical Co. 


Randolph Products Co. 


Rapids Machinery Co. 


Raymond Division, Combustion 
Engineering, Inc. 


Reideburg, Theodore Associates 


Renneburg & Sons Co., Edw. 


Republic Steel Corp. . 


Richardson Scale Co. 


Agricultural Marketing Service 85 Fry Co., Geo. H. . 7\ Rohm & Haas Co. 6, 7 


Allied Chemical Corporation — 


Nitrogen Division 511054 Geigy Agricultural Chemicals Dec. — Sauchelli, Vincent 85 
General Chemical Division Dec. General Chemical Div. St. Regis Paper Co. . aE te 

American Agricultural Chemical Allied Chemical Corp. Dec. Scientific Assecictes, Inc. 85 
Co., The Dec. General Reduction Co. 72 


Scott Paper Co. 


American Cyanamid Co. 26 Glendon Pyrophyllite Co. Dec. Hollingsworth & Whitney Div. 12 
American Potash & Chemical Corp. Dec. W. R. Grace & Co., Shepard Division of South American 
Avenue Motel 60 Nitregen Products Division New. Minerals and Merchandise Corp. Nov. 


R. W. Greeff & Co. . . Dec. Snell, Foster D., Inc. : a 
Bagpak Division, Grumman Aircraft Engineering Corp. Dec. Sohio Chemical Co. a 
Internotional Paper Co. Dec. Signal Oil ond Ges Co. 


Hahn, Inc. Houston Division 


H. J. Baker & Bro., Inc. 


Bartlebough Engineering Co. Dec. Hercules Powder Co. .... - ...Dec. Southeastern Clay Co. . — 76 


Bemis Bro. Bag Co. Hi Sheor Rivet Tool Co. Star Enterprises Inc. 


Hooker Chemical Corp. Spraying Systems, Inc. 


Bio-Search & Development Co. 


Huber Corp., J. M. Oct. Standard Oil Co. (Indiana) .... Dec. 


Bradley Pulverizer Co. 


Stepan Chemical Co. ; 17 
Chase Bag Co. Dec. International Minerals & Chemical Sturteyant Mill Corp.>£?.. : 77 
Corp. sonnseenscenncccs 4B, 49 Swi BR CD. cc nncceccesennnee aa Bt 


Clark Equipment Co. Dec. 


Clupak, Inc. Oct. 


Johns-Manville Co. . . am ni 
R. D. Cole Mfg. Co. Dec. Tennessee Corp. . mshi tO 
Texaco, Inc. , Dec. 

Combustion Engineering, Inc., . Rove! Dutch Airli 83 
Gueeed Githinn in, LM Royal Dutc irlines — Texas Gulf Sulphur Co. _— . Dec. 
: i Townsend, Dr. G. R. 5 
Commercial Solvents Corp. Oct. Gather Chemtest Carp. . . 

Cox, Dr. Alvin 85 Krah Gag Co. ; 7 : 
Union Bag-Camp Paper Co. .. : Dec. 
perks & leeds Co. iid. 82 Union Carbide Chemicals Co. _... Dec. 

Davies Nitrate Co. 75 : . . 

Union Carbide Plastics Co. Nov. 

: , ec McDermott Brothers Co. ma oa 
Davison Chemical Division, United Heckathorn one 80 

R. Grace & Co Dec U.S. Phosphoric Products, Div., 

Niagara Chemical Div., = ‘ Tennessee Corp. 2nd Cover, 3rd Cover 

i hemical bs at t. 
Eastman Chemical Products Inc. Dec. menttnny & Gentes Gap . United States Borax ae ; 15 


Evans Research and Development *tweges Sttelen — 


Allied Chemical Corp. 51 to 54 

Corp. .... Nov. Vanderbilt Co., R. T. . a 
hemical “- aia 81 

Nepeo Chenlen! Co Velsicol Chemical Corp. . 43 

Fairfield Chemical Div., Food Vulcan Steel Container Co. ... .....Dee. 
Machinery & Chemical Corp. 4th Cover O'Brien Industrial Equip. Co. — 


Ferro Corp. Oct. West Virginia Pulp and Paper Co......... 16 


Floridin Co. Nov. Penick & Co., S. B. . : — 8 Wisconsin Alumni Research 
Foxboro Co. ; 21 Perry Equipment Corp. .. —- | ES 
Phelps Dodge Refining Corp. ............... 4 Witco Chemical Co. .......... indnestnnen 22 


Fluid Energy Processing & 
Equipment Co. ........ sinadiatais 14 


JANUARY, 1961 


Piper Aircraft Corp. -.....------.00---- 56 Dr. Wolf's Agricultural Labs. ................ 85 
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N our Army days, whenever an ofh 


cer mplained about the food it 
was standard procedure to place him in 
charwe of the mess hall. Much the same 
sort f thing appears to have taken 
place in President-elect Kennedy's choice 
of a Secretary of Agriculture, a post of 
which a recent former secretary (not 
Mr. Benson) has said “I wouldn't wish 
it on my worst enemy.” Governor Free 
man, the incoming Secretary, has been 
aligned with some of Secretary Ben 
son's most severe critics. In fact, Mr 
Benson blames the Democrat-Farmer 
Labor party, of which Gov. Freeman is 
a leader, and the National Farmers 
Union, which is strong in Minnesota 
for attacks that made the present Secre 


tarv the Republican party's chief farm 
lability. Now the tables are reversed 
and Ww Gsov, Freematr expects to push 


Senator Kennedy's farm program, in- 
volving Sonic of the tighte st controls 
vet devised, he will be attacked by such 
right-wing farm organizations as the 
\merican Farm Bureau Federation. It 
is no surprise, therefore, that Senator 
Kennedy was hard-pressed to find a 
Secretary of Agriculture 


AC 


In recent months, persons speaking 
in favor of agricultural chemicals be 
fore requlatery and farm groups have 
heen stressing the fact that uw costs an 
average of $1 to 2 million to bring a 


EUGENE A. REICHARD 


Robert A. Reichard, Inc. 
Allentown, Pa. 


vamia and the north western 
fertilizer plant 1s located m 
tilizer plants are located m 


secticides, and herbicides 


CALOWELL 


A TYPICAL AGRICULTURAL CHEMICALS SUBSCRIBER TELLS 
Why He Readi Agricultural Chemicals 


werd to receiving each monthly tissue 
with the same enthusiasm as the 
householder looks forward to recet 
ing his datly newspaper. The articles 
are timely and helpful for any person 
in the fertiliser industry. The maqa- 
cine docs a wonderful job in covering 
all the phases of the chemical and 
fertiliser fields and has provided me 
with practical information which 1 
have applied m my work as plant 
manager. The advertising im this 
magazine is well presented. | would 
hate to do without AGRICULTURAL 


Mr. Reichard is Treasurer and 
Reichard, Inc., Ailentown, Pennsylvania. The Company has 
been in business over 5) years and manufactures conventional, 
granular, and complete liquid fertilizers for eastern Pennsyl- 
part of New Jersey. The dry 
Allentown, while the liquid fer 
\llentown and Harrisburg, Penn 
sylvania. The Company also is a jobber for a full line of in 


— Leader in the Field — 


GRICULTURAL CHEMICA 


Member Audit Bureau of Circulotions 


I have been reading AGRICULTURAI 
HEMICALS for years and look for 


HEMICALS.” 


Plant Manager of Robert A 


NEW JERSEY 


new pesticide to market. Even thi. 
figure, however, seems small indeed 
when compared with the investment be- 
ing made by one company which is con- 
structing a huge plant for the sole pur 
pose of manufacturing a promising new 
pesticide which has been extensivel 
tested in the cotton-growmg areas of 
the South and Southwest 
AC 
Two years ago, the residents of-a 
Northern Illinois city turned down a 
referendum that would have provided 
the funds necessary to protect 6,000 
elm trees from Dutch elm disease. The 
people now are being asked to pro- 
vide the same amount of money for 
the purpose of removing 6.000 dying 
elm trees. Opponents of the bill two 
years ago said that spraying might kill 
the birds. What they didn’t take into 
account was that the birds will leave 
anyhow if there are no trees. The resi- 
dents are finding this out. however. 
AC 
\mmon'um nitrate is winning in- 
creasing use as a high explosive. Inter 
national Minerals & Chemical Corp 
finds it costs only about $11 76 to blast 
a section of potash ore with the chemi 
cal, compared to $20.46 with dynamite 
Total industry use of ammonium nitrate 
as a hieh explosive has jumped to 
around 300,000 tons this year from 37, 
000 in 1953 and continues to mount 
AC 
An 1870 booklet by Liebig and Gib- 
bon, found in the files of Grayson Morris 
at Southern States, (fertilizer manufac- 
turers) includes the following analysis 
of a fertilizer. Grayson observes that 
the variation in analysis of the same 
fertilizer by two contemporary chemists 
is not unlike the reports of present day 
chemists. He also observes that the 
methods of analysis apparently haven't 
improved much in the past 100 years. 


Lichig Ammoniated Superphosphate is a standard 
goods, and one of the best Tobacco Fertilizers upon 
the market, as can be seen from its analysis here- 
with, made by our State Chemist, Dr. Gascorys, 
and De. Lrxete; and those who have used, and are 
using the ordinary brands of tobacco fertilizers will 
fined it to their interest to use the Liebig Ammoniated, 
because it ix cheaper. We desire to have it used 
alongside anything upon the market,our very high!) 
ammoniated A No.1 included, It shows— 


De. ©. 2. Gascerse. Dr. O. A Lietig. 


Ammonia ‘ ° . 221% 2.07% 

Available Phos. Acid, . 10.39% 9.00% 

Insoluble Phos. Acid, . 1% 1.41% 

Potash (K ,O ‘ 3.384 3.48% 
AC 


Being in the writing business we per 
haps tend to attach too much importance 
to words, and their abuse and misuse 
High in our list of word crimes comes 
the ceaseless repetition of those meaning- 
less pseudo-clever, big time, catch phra- 
ses like “head-up,” “kick-off,” “prograim- 
ming,” “finalize,” etc., that are so popu- 
lar among the Madison Ave. Brigade 
Writers in the ag field have been devel 
oping a few flagrant offenders of their 
own in this department, In self defense, 
we are initiating a campaign here and 
now to have no more of “food and 
fiber” or “agribicness.” Enough! 


AGRICULTURAL CHEMICALS 
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CHEMICAL 
EDITION 


SAFETY, SYNERGISM AND SALES APPEAL 
THAT’S BUTOXIDE!! 


The most extensive 


proved piperonyl butoxide’s unique low order of toxicity u 


laboratory and field tests ever conducted on an insecticide by any company 


hich resulted in tolerances and official 


clearances not vet given to any other insecticide and its use with pyrethrins. Rats were fed piperonyl 
butoxide uth all the jood that they consumed from time of weaning through the normal life = and 


through three successive generations. Amount of chemical (right) iw mixed with rat's wee 


ration contained in glass beaker 


ly food 


TESTS PROVE BUTOXIDE’S LOW TOXICITY 


Years of testing insecticide chemicals in 
Fairfield’s research laboratories prove 
butoxide’s unique low toxicity 


In addition, chronic feeding studies 
were conducted with rats, dogs, goats 
and monkeys. Cattle were sprayed twice 
daily throughout the season with bu- 
toxide and pyrethrins for four years 
Not a trace of butoxide ee in 
samples of the cattle’s muscle, fat or 
milk. This resulted in clearance for use 
of butoxide and pyrethrins on dairy 
animals 


Laboratory tests made 14 years ago 
showed DDT’'s oral LD50 for rats is 
200 mg/kg. At the same time the oral 
LD50 of undiluted piperonyl butoxide 
for rats was found to be approximately 
8,750 mg/kg. Thus, towards rats, Fair- 


Putting 


field's butoxide was only 1/43rd as toxic 
as DDT. By the time the toxicological 
studies were completed, it was found 
that the MLD50 for butoxide greatly 
exceeded the earlier reports. More re- 
cent work completed on chronic tests 
with piperonyl butoxide, completely 
satisfied the federal regulatory author- 
itv for their tolerances and clearances. 
At the present time all tolerances are 
based on chronic feeding tests. 


For the formulator and manufacturer, 
Fairfield’s butoxide, thus, plays an im- 
portant role in producing insecticides 
with greater safety and _ salability... 
whether they are products for home, 
farm or industry. Consult your local 
Fairfield representative for further in- 
formation or write today to Fairfield 
sales headquarters 


4fdeas to Work 


FOOD MACHINERY AND CHEMICAL CORPORATION 
Fairtieild Chemicals 


1000 macmneeT 
AmeO Creme ae 
peroeserroe 


Sales Headquarters 
441 LEXINGTON AVENUE, NEW YORK 17. N.Y. 


Granches in principal cities. in Canada: Natural Products Corporation, Montreal and Toronto. 


Fairfield Development 
Boosts Insecticide 
Performance 


Butoxide, the best known and the most 
famous of all insecticide synergists, is a 
Fairfield research development. It gives 
insecticide formulators and manufac- 
turers a more effective product ...and it 
saves them money. 


Piperonyl butoxide has the unique 
ability of tremendously increasing the 
~ ?- killing power of certain chemi- 
cals. 


For example, 0.125% by wt. of pyre- 
thrins—though seldom used alone to- 
day—when applied against houseflies 
has a mortality of 43%. Cost is approxi- 
mately $0.07 per pound. 


But then add Fairfield’s piperonyl bu- 
toxide and see what happens. A com- 
bination of 0.03% pyrethrins and 0.25% 
piperonyl butoxide applied against 
houseflies produces a striking 82% mor- 
tality. Cost of the butoxide and pyre- 
thrins combination is $0.03 per pound. 
Quite a difference in both effectiveness 
and in price—doubled performance at 
half the cost! 


The surging increase in effectiveness is 
the result of synergism, an action that 
takes place inside the insect’s body. It 
produces the remarkable kill required 
in a popular, fast-selling insecticide. 


There are other advantages too. Piper- 
ony! butoxide is not only stable, but it 
acts as a stabilizer for certain other 
chemicals by reducing the effects of 
light, air and heat. It screens out de- 
teriorating ultra-violet rays, thus, pre- 
vents deterioration of pyrethrins. 


And because it is an acid acceptor, it 
retards decomposition and polymeriza- 
tion of pyrethrum. Since butoxide is 
also a solvent. it generally makes the 
addition of other solvents unnecessary 
—an important consideration when an 


odor-free product is desired. 


And butoxide’s synergizer-stabilizer 
role applies whether the chemical is py- 
rethrins, allethrin or rotenone. 


What this all means is that butoxide 
puts greater effectiveness into a product 
and makes it last longer—on the shelf 
and after it has been applied by the 


user. 


i ae Pee Se Zz. E i aged . a eee oe: eee - RS ta ee: 
ae oo ore y a * Cl oe Mai i : p Oe, Se ee per a ol ae oe a 
a ace et si me ' 3 a ae a: es. ee ore oe e : 
N oe a . ate x *) ce Be 5 ar Pi, cme Py ia ok gata gaa eae ae “ ‘e ct 
hi i P= - — : one Pie ia 
Oh he ‘ oo . . 2 * ae “ ee a nie 3 . A Pe ee ee ; See 
eos UF te: 
we ; ne ; / : \ ale ee “ 
Vou } . aa $ 
at, P 4 _ nS * . & _ ne 
: 3 
| : wid | 2 . ; : : 
; “ 4 
f ‘a : " 4 be ; wat 
pris { 3 ; ae 
mt ill alin : ; ; 4 j si 
Pat 
LL er ee rj he 
ae eee 
hae 4 > 
4 a > 7 iv . & 
ot : > a io . wi p e 3 
he ’ : : = , > ig : ; { P 
‘ —— al es A fi 
A a3 a ¥ AX »y ‘a i ; EP? ee 
“s eae * mid = —_— 4 me % ag 
: ? aiid : 9 eins ~ N ees a = 
¢ 7 ie Fal * 
or 3 4 - ; _ teas ae ae 
Vee4y i F =. a . j 1 { rt Be ‘ 
: & a \ ‘ ; i # - i i 
‘ ; 4 al \ ie : a = © be! oon 7 : 
we 4 Vie ose . oN ) ‘ Pak ee 
Saat : j ad “ + = ey: ute 
C 7 £ ie om = “a a) L., re 
4 sh = : re = ify , » — 2 zt é 
ve ae = i: 4 aS. Tile, ba , aod 
hes — Re ee 5 
rth _ bY me, 
- —— ay ; ica 
- . a4 ea 3 : 
iy ork b i ; Jae 
% ‘ _ e at ie J { 4 
“ys — = 5 ; 
x ey, 
¢ SS 
or a —- Se  ——aae aa 
P ; ee a : 
ae 
« - is : 
hohe ee 
ede HM, 
* 
” 
eet Bier. atk 
ae 
a 
ee 
ae 
| se ES a : 
a Pe eae 
; - 7 SN ‘ a 
WE SS “ 
sm ¥ 
o 4 
_ % 
oh ‘ 
a te 
; ace 
t i 4 " 5 
‘ are 
ain ie SY ah, .. ae D- we has = “oo i Pease aT — ._ aay i 


la rr eee nl ‘Seat... oa > La ia De i i 1 a ee oh SS ele ies Le i A me 7 oie oe es ets tk 
5 ie i Weihe Fes : est oe pe heer mae ‘4 aaa = or ee “hy Se oo tah Pe a ee av pea ne wo cin ee oe as 
Us a Bi : te ote Mee i Spel ye e a ie Gf ee ee i Bie i 2: Soe hg Pig “re ie ie Aa 
as — pan a ee eT gl ge a las; ee & mae, aS Rapes ~ i eer eae eet eh i ( M, | fies es hae Been ot ee, as es ee 
et fey Sa) |. i: A ae re foe. ee b ee re 55 fsa Wie nae rer N tee ee eg Oa Py ae og ae shin “ok IS le a 
‘Sa 2 re ae eee aes eee ae a ae Se ke my ee cree ae hap ak ae ae So eg eG: ke ae 
fe: oe ee ue , eee ee Be: rama cast! Ee a te. Da ae ar Sener ie 
idee cae ee ci ee ‘i = ae a ae oie Lege “aed ‘en? uae Oe oe) as ae ON ah Site Taare ae 8 iil a. on —_ pogo | Sr ha eee ee Ae «cee oe oe 
“a ee . ee ae or ce | i cl ae ee i OED i eee age oe: ag Sa ae 4 Brod a a 
— Bria ‘eet wn one “oS i ne ’o ee ae + 1, re es NS ee oe i Se ey ee ee ou * a ne 
geared Seo 0h nae Bs = as ot oe bere aoe +. Ce ee oa ae Meer Tet ee icar a. 5, Re i ey 7 Ee; Ce oo ee a 
He fie Bee : a pl Te oe ag Seria (. |e, aa cs abe Roe 5 am ae Aad ae ee ee. ae ee a k ec. ae a , 
i pace ee eG OED ke 2k ae Pe \. =. ae he eee Re Nee, ES ee ae % ; 
re ee . fee Si wae (ss ae a 
co ae mee rig | eis Bo eee ct wee Sd A Te re i eee oe eee aes ae = . a: ot = ‘ae a a 
jee j ; = cclgemaete Se 0) Vine S| at ee earn Ae iy as ed he. ‘7 ee Ee ae ee cae hs Bet” a aoe J? ae 
on on ee | ae ae he oF ie aN Ay eS ao:  Saeme 
ver’ ia. eee oS oe ee ee am Gh re ie 2 «nD: ae 
—_ Ms Poa a Ve ee oS es. 5 5 it) i, ay ane Se ct. Pe ee a kai 
Pg Pe a “ae 3 ays ae i eiarg a Soha Roe ae a * MES ote ee eae aM eo, i nae ae ee Sabae — dele Dire.) jices °° 
is e ta . 4 Ss ge be Me 5 — | iG be b ee ae 4 SO Part ia. i cee i ey | oe - ti, “ay Se, ye 
ra ee Eee amma | 4 i a ae a a ie = 235 ena aa | i ell ; .. - 00a “a Dy 
i a aa ; Sapte > il "a m a 7. Ree ce ee: ee is my ; eS a ne ; 
i ee Me | a tll ean | ie Ree NEE oy, ae. ae 
a oo ro Pose lS Ss. Ser ~ Ve ei | ee a ee See oe ae Be. 
x go Se. ee aa ee —- Ss ; ee erie aes mee thie EYES. & + ae ae Re a 
i net ; So Ope 7 a *. Pe Co ae 7 ann re . ao : tee ae ey eee Te ye a «92 Pa 7 : rate = 
- 4 ' oo ety ag oe Spare Raa oe . ae Se oa —. a Cates Sia A to ie wee ee a as ee Pe sae wa . 
e) ig aes: ay Oe ae as ee 7 ae. Se . oe a ae” eR IO Ae eyes 1 Rad se eee! ate a eee, ee ae 
.- ae gee i | ee a ee ee |. ae es ee eer Ws a a oe as 
J5 pial Be ere ve A E eae oe |e - q Bares = oe ea a: =i ce ee ee, oe laa so ey 
: ee en Sui.) te es * Ao : Ree Oe Ce mk | Re ae < Bee es | cee ie 
ase a ce tS a aes ioe ey | Tee 0 a a $0 eles ee eg) Ma ee | ge eas i eee er oe hee 
ee ge ee oe Bee eee EB — oe 
ee ee ee ee Oe a 2 eee ee ee Mey Le eget 
se gn ee oes DR i gS: na ag 3 see ne a om en a Pee ier. eee eg TT ee ee cee ee ae i Borge eae: A 
it ae es ere. A) br on im eee he ey ee 7 Riis joe oe ay as 7 ee es te te ok. Beas! init 
Pt ee ee ee er og 1a "ae i... : ae Po ae att Se Be ee a a. co ae As 
Pe ak ett re ae! —e i APA ioede hin ae aa | . a ‘ eres Sai eae. ce Geren a ie ae scugiinns a ea ee 
; (6 eee pe et ee. ee oe a. ee ee er a a | ae 
: eee ae Te a Jf) ed ee Sec oe re aa |, ee 
; 4 “ TE > a ee aed + ek. Oa As Z 5 AO et re Spare Soke lors ; eo ca eo ‘ i erie 4S Vea 
Btn ot ee ee ie Be es 3 ag eon ere 1 ae a Na Re Tete i eae ce a eg ce 2 ee re Py 8 ee : 
Sami Be Ge 8 is: ae Be a ee ee +9 eeeere 4 bs ee sh “Ae ae ee nba, VEN ieee el ce ae a ae ae a i a 
Peat Noe i eee Y ; a ag 1% oe a ss a eit, ie ae (ees > . ee ey - shal pee. ee 
Woe Sect eo: CREE Be. es a s — ; Mg Ries ch em cd ay A dE ee 
eee aoe Se é ss) a i aS eS ee ae ee ee ge ee ee eee Rowe a 
re he Ee ae eee iss soe a a i c a saa ey R cee Ree Sie . aaa ee ae 4 a oe ~<a eee sy 
a ae Soe ee aa og a Ma) ee ee Pe ee SR aes 8 
Pee aoe gis ee e ; Basis * 4 ‘die 4 ae i  : BA ys cae. te Se ae ee eee. pe S ‘ m4 ee 2 
delet ve ea ey ? ye Se 4 a ae Reg oa ee mS ¥ View Ca ‘cena ee iene. 
res Sr Oe. HE Oe a 5 ne ep ae ‘ 4 x ex Waa ¥ Abts ee big ae ee ee eS | A ed ae ee Erie Si, he te ie hae Ba. ‘ 
: er Sa hae ‘a ae 2 3 ag Ge a aa ae Be eer gle Re re NE the ee ee = were Dh cat ae) 
eee eo koe sale, — = : : ees Se i / eae ae eae 2 ee: ae eae ate. jee eae ie ne 
Pe OOS ees ome an a : j F a ee: ia 5 en yee ek a a oe een se se i RE oy oS: 
; ieee eS 5 § ere Pee Sa ' # ae Bs a a ge ton, © aa Pa ge 2) Ae A ue “i Au a 
ie {ee SS a Ss : L CUP ee a oe eee ge Sere: pee | ie Ye rd ie NY ae i ED i 
' = ie i fate i ¥ ; oe a a 2 : * ad fet 2 a aoa ae io, ae ra - —) a oy ee Be “Oa an 
4 ao Dan a: oe Aye (a ee ae See IE Ra? ‘ ee Oe ike rs _ : pt ere ee NO Re eS: ee, - ‘les Ba ge oy 
Ee z - eee x 5. ee ps ee here t 2 ea: ee aoe a, ee es “es fa es ae es “he aS 
Rey ke ae Peres ag 3 i se ae oe a be as: +; i. y, wa alld Pe So a ie a eee al “ae <u fey 
SP ae yey a ie BR ene A Pe gel cane Te ae ee Re EA — ee 
ec By Fy ae Sens tee 4 7 a a Soe. sil ays, eo ee ; A ay ¥ is cam Se utc ae ne 
* a; “Spe Bo ae a + SS SS a a i th — Ng : ae Pe eae ee ; 
Se Set i OE a of) | ee oe ees eee | ee i i i. 1 0 : ee eee ei 
. ee pegs he re ne an ee nun S a : ie eb par sy Ut ey ae ae ts a a or eee ead Be ar 
; z a! Sieg Sie a ae ew BS — ee ; are? See a ee ” a ee gas i Dida ho > ae nek ot dee J ies i, t 
a re sey rg ak | ‘*% ihe ok eae aaa ae: toe 3 : . ae: Pe ees ge ee, ae ees a ia: ae eae 
Poe Bee Se eee eee i te Ae od ee 8 eer ha ,. +" eS ee aa ce ee 
oS 2 Se. eS ee eee ae aos = * Gere ase j oe |S Se ee ee ae a 
. Ee eee ee eae. aot 0 ee ? : ie IRAE ede, ee Mee: |. eee pebes 3 . oe eS ab oa 
Sie ee Bee Adee ce ae ee eR | ema Se ieee | eee ae ee ae ata s eG Mae 2 
eee tig jE Mme Ts ag eames cole one Ree an le ie A eet oe em ma = ei ioe ae ae ue 
. ae ie aS i (eee iy at es RA —: co Bee oe wali: 3 ee eee ek 8 ata th Pd — 
pe Mie ger 3 Mp aan See a. ches ie a am ey ig ec... a CS a ao eee se ics Mae sean a So eee 
ere Le ae as). ae es eas ee a ol De ee ee ee jhe Ee fe 3 
% ce cles alee ic 4 So a i ae ‘ 38 weakic, ia ie were ee CN". “a ae we ere. 3, ed pis Seay. aie Je. a, 
eg —_—- asf a ee ee ae & p 4 " : Lee er qa : SL) ee one : ibs 2 ae eal 
oes E ded Baas. ay re). Stee Oe Pierce ry tad oo ee tated Po ead pos : ing eee a2) gto ee nS a Ce wh 4 er 
ee ee ay gs ae. ee ee aly Pea a ie he fe OU ee ae neste ‘ 3 RAS oe 
ee ki ‘ aa ae as os ae iol Wis, cme ir ees reas 4 ay i re ee tye vee ae ea Ce a Rm NE - : ‘ 
: E 3, <2 . 3 ): a Se Rr Ge tei. i le ad ue. Ai es one xj ig Cac meek ae Le eo) Re 7 re er bal a, 
—\ co en a eo Oe . ee ee eee kag ae ty SS a. Sr ate ee tS eee et a a eee 
ha, ah RS Bot: Fa 4 S| re gh SR Rg Teer aie ‘ tae tie a yy igh aa a; a: See oe 
ee ee a kt Ce ee 1c fea = ine ba tr, | on “i ae Pie Mare Pes at. ee a et > te sa ze 
es fe jae oe Re 2 Ook ae 4 Sige!) igh ae Bee, an ae EP RS le ee ene = Sk agli os 
ee a pene i gas ee | Niobe = ARS rma distr _ ee co oe eS = a ee a Cee ire) co rene aS ‘sn oe Ee’ f 
oe ees) we ee AE Rm iS, eee SS i eat Cape Mie Sep oe ae my; — 
ae ee ee a. Be Ere oe A eee oh ae a 0 i Ce Bees eam a fee ah 
Fi a 8, ee _s a “Ss eee CMe ee ee 2 ee ee: CE SS aa a aS ea ae. ae aa 
i abi ~ A { “ eee 3. > 3am ie Sk ae ee Me aa ” x! ae ie peer OR Se ee a ea 4 ae ee 
: ia > ee i 1 oe SCTE Sag) 0 foro - Sa, ean + Serie, epee See eee Beek aes, Fens: 
= eee 3 eee i“ a}. | eee Be ete hoe st em EL. ay oat aes O° a or eee? Ye eg 
os ee ie ays ; * Berke «oe: de: Bg ee ear aete ok)” | a cr ce? ta : eee Fe ae ase : ee a, hy 
es Bs i ‘ad - yet i... ey. > oe ae Veen: cb. aoe Oe e. * ot ee og pe 2 ; * — lle +t 
= SapeeGe > Ba Sean a ee F es Tle ee eee es bY ae ee i eae os oe Ba a i es Pe eek age * > 8 ee may 
ne Brett - Ta ee | io ee a ee fs aha amen ae ah ee. gee a Pe ee 
ei tie i aera 4 o pe es ee 8 a ee "| eae whee eC ee ia ee ee a ae aes ie OO” eee 
hen : Pe aa eee} hee) ope Pea Nae Sr _ 0 ey ee a en em - ae. 326) 5) 
‘ee: ee a ee. es eae ss te Sa e tees a. oa a ee: <8 Se emery me. 
Ag Bon i a ee a , J ie Sie a ee as gee et tue a ee ee ey ae . mt 4 : eee We 
< ot Rees ee | ae i ae 4 ASE ee We ny ie a ee ui a re Sage ey 
ie aioe Se a bone ell digas: ‘2 re ee fy eee Ne ; det? 2g MiSs. ale wee. ie ‘ a ie, i ee 
£7 eee pA ee + | ee ; tne, er ee i) i ae ; are ae ee he ee ae ee a, 
¥ Me ak Se > ada - = u 5 hee ie 7 na ‘ . gt “CO File 4, 7 lia,” ah 2 ‘<ee Ee . he saa 
he ee) * ae a Lae Row Se ie ae F fee PA hele ae ike ae ae a ae ee ee 
ae og ae : 0 a ae a — ai Oe ae Sy Ses ee ne ere ae 9) =o gag ei ee, 
i ee. Ae ee re ee 3 ‘eee Se ee eG, oe an ee a. ey 
fat. oe ah: ii) eal ne 2 E: oe ae 6 on CS an ert BN eS eee. Seam, a je ee a ne “a es ere Be 
Fi a ae . VS oO \ . ee eee Se) eee teem a Be aad ‘ames, 
Y > _ al = A = * eae ¥j tc A P a oe’ ae, 5 » ae rah es ‘a ie at os ae oS ‘es. Mie. a ee ok. Ne A 
Pa fe ee ees eee as a Mae Barer 5 re A a oe ae eo. ee ee a, Ss ae 
c ee ’ We i <a Saal ee ae fo ~ ke DNF eRe a > ial ey) eee 13 2G. Sem Aes oes: ey Se i." 
SY i eos a wee ee Bigs: 25" ore Bk iat ad ph sia Po ee Oe ee. 2 oie ld 
< —e |e a ee ee I i ee ce 
ie. a : ee eee ee ee ge ey ee ek ey hee Bass ee 4 so ee ee Cae Pomrehn eee 
a a) as ees a ll Bie poe i? | 2 ee Pies ee ee 
: ; Mer ee — yi te apts Se: no SS, | ; 8 Re icy (yaaa. ape meme greys) 2? Ramone Gy ae 
a lll ee ey | ee ee. Ma ed 
‘ Rt)... eae: Sem —* Be ee Ce ice eh ey” | i BReR: peed Be Sie Nt) eM Ne Se a me MR SR ie oe a fae re 
es) ae : es ee, +) hipaa = ep hres. A mee Ores, ee ee) ee ee we eee ee 8 ED 2 a ih 
: ‘ oer Bet) ; BD eae i a ee 2 idee oe ai sf Reece be ia “ts A ee mem ae es f9 eae eee oe aed 
4 7 oie. oe : a ; a ie Riis oe 0, a ie aie ee aes TORIES, 50'S OREM > ge Sea as ee Se ee ee Ee ee Pe of 
i eee cages oe ae: Cees > Se ete | ane ae TE ee aS ae eee mee ae eae gee ee sh 
‘ rt ea ae  . em ee ce . ae 5 mee Td ig CS , ee eh rie ae Game C2 ar ae eae = ee es | eS 4 
eee ia teen. ys ee et eS ame aE ee ets a ei eR ee yo ee ae ae ems + ee ES os, a pees hey 
pe ae pel oe OT ae i eee on THs ahaa | oy ay car ee ed 7 al . oe | Sieeeiaes, eg 7 bgt ck sae = ‘a ia an dae ae ie i a. ae <a r 
ai is 1; —— ere 3 1 ee en a Pe ae j A cs 2 SRS a aa Vis Oe hs ae? ae Cae ae 
So ee +e ae pe eee SS Se ts oes 3 ts See: St; ae ; ae 2 ea Sale Bi Ean Se | 
ob ee so a i iio Bk ag Ee i: a oe ee es eee BAAS Ge ae eR BS, Ber SI, Soma ort a ie ee: je 
7,88 a all Po) ae ear he | Pele se tS Se jae tae i os eae a | eee : eS i Ce ae ae 
‘Ore te et Bee ae i ae aioe ud a ois Waa : an ht ie ee Baty ee if er ae ee Te - i a Bote eee oa. so as ) ee % 
ar ee cps ee ie ee 0 a et = pee: Si i ae Ye. ewes |, s, agra 
ee et: ae oe ‘2? ha ee ioe) RE oir om cigs ae = ee ' re oe. ‘i ee Se at es ) 
i Ese be ere Sie), eee : oe, ee Bs Pre ass Shou a pe eee A: hace ee F. dees o = 2 CRT ee: oe Sng ‘ 
‘ ee + oe er ai east oe oe AS EN tO aeaige eee ae Macc, aa ; Oss oe ' Pre! AR * UR eee ree PRD Se i a be 
: Ce ee + a i ee i Se en ie gia | SS ee ae ol 3 4 a Se es ae ee we 
1 | oes ee ‘wie: Me ae nee ee ia ee meget oe a 
: ; he : q a wy ae? os ee 2 ae ae et —e / aa ee x : Yee ae. —e ay ube = Ph 4 
; ; oe os kei pe CE Pee dy) ees ee eek WD) Se cr ee a ee a ee a Sa es: a ‘ae 
a eS cc = lite. OM ee. ee Ee a te ia ae = 2 ars i ee il epee = od we 3 i. here bat eee ee ce cae ‘ Ye je ie 
hee ae aerer © “a aa | eae Pome as ae Bee Site eI nic SS .. mtere 7 a ices, Pe SoS se aac J ta pe 
a eg sae bi = ae: a , bs nas es neat sige eA; coat Neds aa he ae 3 a ee i: pea: 5 gti aa re ie: eae ee ae aa ite? — Ree 
oA ter Vides WERE a baa ace) pk... ia ae = fer ee eg ee A Sh. eet a a 
ee ae ee ae a a a | ae ai ee 
peut > a A ee SS eee (° ee et ee Fa eS ‘eae Ra a - Ae 
: = ie | eR: Bhat f. eR tS eee a Cs eo é ee i a eh i RM oc 
Ea ee F Pe aes A ses te geen. Leg Ri ,. |} an —_ E mis eg 
i ey nee : Bie ? ey 3 >) eee . Te eam eR m See os a oe oe i uw : ae ae : ee 8 
4 aes amare bee i ae Ee ee a: a ae ot 4 ee, | Ae Pe oe ae a uaa " a 
: a ; © Sot Seis 2 ‘ ; E je ee en CS 2 ee : : ‘ Sh foe. a ieee) eS Pee!) ee " tag 
ae a. eee te i ay a a = eee ee ae aoe ae a by 
ely ‘i Ec eie oe a ae is Se a a ae. ee ae : 4 PG eg) a) tee, nt erat eae i ae vg 
eee eee es eee fa a ae ee a! See Ss ee saan 
fe ge rae ts, ae Soe [ tee ae i Se e's ee, ae a a Se ee” a ee at ae ete ee a ‘ae en ee 
ey er ge POR og Bb = ee le “a - ‘ zs Res Aa : eat ‘i on ae Ss ye 2:5 RRR ge a ee Shot Ame: a ee 
ae ae b ey y Bees en comm ae gee a: ee : 7 a ae ae aa Bes ie Og. oer ele fee is 
“ 1 Ae ee, See eal ee a |S ae ee 4° aa eee Be co ae e ae 
sé Fc ee Ses Co ee aM oe) soe ee : an a ee a eo ee ee ile WE oe ee eet 
“yy J ee a Ae PCat a i ol | aah Sin ar ma, FS ad ice. Sane : a a Wecire LG yx 
a 4 é FF oe 4 ee. ees ee Sali i sa tieeaiial eae vay. PY een: Clea ie ce ay — ee Rape ° | ew te ee ets 
iS ye” ee ae ae Bey fo a Sr) eee OS Sa, eee (ee 
* ae 3 he GOGO! Oe RE ee eee ae <M tht A> OP a cr a ie ie —_ : : id "eae Vien oe as oe bie 
a i a ees i I ee ac 
ne — — ae ee fog” aac St 05 ON ‘sa RR ee er ae cae Re. ee ee 
Yo oe ae Be ea ee ee Spe ey ee 
cae ae Gos eee ae ge <> et Wie oa ner ge Doc ae Ne a ¥ ORME MRE GAL Sera aha ss sa mak 
Fae gs irs ve . Cae ee | a ae 2 Peat Co a! eee _ a ae Z f Tae o> i 
2 aa ae ae | foe ee ll ee ee oe a 
Lik a) one ee ee ay eo ome PS Sere . = fae apis ea a “ee Pe ae i ae) a a en 
ees eee ‘eis: Bests 2 Bo a ae Bee ce aoe a Bes i ae ce a a ee 
Gea Ce Ze 7: ke 6 aeeelhlClUC!l”UC = See. a ee owe 
aa wee! oa a ee ES. ee (Cle ae eee eee gs me ome tay ce eee ® [re ; a Niel Ra 
a Oe ee ee eae a ees Ve ee, ee a ata a 
pe : a e Pek ee | a ee on eee oaks Nae br Bo eee, oe. ope? We ye 
a pa ee Ae i | RE mE ea a ae ee ie = (i? 6 Se ete. = ce come . ao 
‘ em a siege ee Same ‘iat Se ee tans gan Sere Rees brine) cape SS Ap ae) en >. See ot ee a 
ad ae ba “ene ee ee a ee A. or ee ( Cae A ae ee stil ‘ems. er. lee, oc a 
i a a eh a ee eee ieee a a Bo allele | 
ce eet, « Ce | OC aes. ats pe oF tok nr i yc iacignat nl : = : Bis ie aie P re ie ae i as ries Mere 
‘ares aa Se IS cs oh Le ag call aad © Pee ie * Rice i *, cnr a. he et ee a, 
oe See ce Dam ae * ame Rei, al an oe my. ; gee oaks ae) ee ee Ct ee a a 
ae ee eee hee: os _ a ee i ee ee ee 
et a Peete) eee ee ee ae ite 2 | ts F ae Cie 3 + cae (2 2 ae » ee Bae: x 2a ir eee 
Seif ots. > images 2D ee en) ee ee — <3 es a ean me hy asd ? ye. ie as SN a ee 
eke “ihe oe a eee me aan ie :. Jae eases “ sada OR Pee eee te, eae. ieee ame 8 es Se a ee 
teeny eae ee - die tah = i a ae, ie Gy le. ai a or ee eee a 
oS pane ee le ono. A) ae ) oe Sl i ee eee At eee "ED Meena ae oa ee ee ee aa 
Tics } eas Phe as - Sh Sees ee eh ee, bey VSeeay eee BS ; ‘ie  alianad aah erates) (a taped 
= abe pa oe ae a a ee Loni eas cd jee De 1 ie ga Bes oer Sie | am lene ae eS - Lot leg —- | 
Ee, 5 eae, er ea 445 at ines ea ese ee) aa a BS 1 | ay Sams : ees Pike AS Mee eee 7 a ie 3 Pr i 
fee tee ee oe re ee oe peidisi. oe eS. ee joc). cna Be a ie ae eis Ens 2 ere La 1 sags a 7 Pa, ha 
eee ek ee ee ; ais - 
Be ae : ae ee ad eee er ee aaa. are ee oe oe Es ee ie bs oe ae |S ee Ae ee a ee ; 
Cho eg alia Bg Sa ee SO Oo a as age Soe ce fg op. Tae = ed ot See ate > Bes ee 2 ae A 
1 Aas oa a oe ae ae oe ay eee ee Bia : a ia i eae Be eee 
he Geer : Us al el a Mae Es . Sa ea ae eas * ae al ey &: 2 “ a bs: a ne 
i ee ee — a ee 
= A rn es pie be ae ae ‘ ase ee ig ; aaa " Je ei es nly & ie, |. 
PN ae are Jt sila a Sige a Pag % Be ‘es a f fo ee es eee em ad 2 aa ae ee 
ese ane Be: Be af th sees 2 ee ee : e's Ria ie. Ted ee a ee ne — 
ae 3 ie a ic Bs, Caer Com ees: cy et oad iia ae ee: i ” reir 55) ee ‘ Sere ieee ts tet Bo Jae oa 
ae Se eee ee. oS ine 20 ere. Tie re. i Se ee . f by Pee at oo ey aes ae n aa 
Sef 4 /_, Pi. see oe ie are ee ee a aes one ee a ee —  - E Vi tee ey: ase t "| re vg rik he eae a 
. &. 3 oye ae ie: rere nA pee Sa . ae a ae ee ee ee ee Re a os 
¥ te : oe es re ae ae ee eo ee es 2 ow oa i" Colle ana aie aa © “ee ric ~ aa + ar 
i a oo err ies at = ap ras. PY uae (eee ng St ae’ : a fe 1 oa a ae Re ffi ee a — eae: see 
=o OPT 0, gs epaulets 2 . a a ree As 1 ; ar ee : “a eS — § eters nS ae 
Sega ne aoe ear i), Tee ee a ee ae Mons ~ eee ee es oe. 2 
: , ! pei phi Ce ee ee ae ay = ere ee \E es ; 
Met oo See te co. | anenes me a et k a ae wg OE Sp RS es rein ingen 2 We WE BS Bates = 
ie eee ie ae) eee . a | | od oe 2 ae as eee, ume ee Pe Se.) a? ae EE Gs 
ne ie cee Beg = ie — a= ae 9 ae, eS ce ie Oe ae Sl ge te eam ee ey ee a ee Pe Me 
, arc ee oe = 5 ee heehee 5 ; ae ee ae By tices Cah ae Gy Sela i ae i i eae 
Pas Se hoe Beas = eet Cage eel ae ae ‘ieee meme oe Pos ne oe ee (Sta sire eee ee Ae eee cS 
a ee Ca a. aa. so m SG ae te ee et). eee ey le eee et eae a : 
ee ee, SW) i} Pe jee: oh a aoe Seis ge Mo ae re eo Eas) ee 9 | ac 5 cae een: - eed Paes). | 2 aro ee oo. ees tS ee 


